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PEEFACE 

BY  THE  AMERICAN  EDITOR. 


Among  the  many  systems  of  Human  Anatomy,  which  have  ap- 
peared from  the  press,  in  the  English  language,  of  late  years,  none 
have  presented  more  completely  the  progress  of  General  and  Spe- 
cial Anatomy,  than  Drs.  Quain  and  Sharpey’s  present  edition  of 
Quain’s  Anatomy,  Indeed,  so  thoroughly  and  carefully  have  the 
researches  of  modern  anthropotomists  and  histologists  of  continental 
Europe,  and  others,  been  examined  and  incoi’porated  in  the  work,  with 
the  addition  of  much  original  matter,  that  I have  been  able  to  add 
little  else  than  a few  observations  made  in  this  country. 

The  department  of  General  Anatomy  or  Histology,  so  important 
to  a proper  understanding  of  Physiology,  will  be  found  to  have  been 
minutely  and  ably  discussed,  and  brought  up  to  the  day. 

The  book  is  also  the  first  systematic  treatise  of  Anatomy  in  the 
English  language,  containing  the  history  of  the  ossification  and  de- 
velopment of  the  individual  bones  of  the  skeleton,  which  must  render 
it  of  peculiar  value  to  the  anatomist. 

Topographical  Anatomy,  as  also  abnormal  arrangements  of  the 
arteries  and  veins,  have  been  fully  attended  to ; — and  the  whole  being 
illustrated  by  more  than  five  hundred  well-executed  wood  engravings, 
cannot  fail  in  rendering  it  a valuable  hand-book,  and  an  acceptable 
offering  to  the  American  student. 

All  matter  which  I have  added  is  included  in  brackets,  most  usually 
with  the  initials  of  my  name  attached,  and  in  most  cases  is  original. 
In  a number  of  instances,  wood-cuts  have  been  substituted  where  simi- 
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lar  ones  Avere  already  in  the  hands  of  the  publishers,  and  frequently 
additional  ones  'vvill  be  found  to  have  been  introduced,  all  of  which 
are  included  in  brackets,  with  the  last  initial  of  the  authors’  names 
whence  they  were  obtained,  or  the  names  in  full  when  I have  known 
them  to  be  original,  thus : — [W.],  Wilson’s  Anatomy ; [Todd  and 
Bowman],  &c. 

No  expense  has  been  spared  in  getting  up  the  work  in  excellent 
style,  and  the  publishers  certainly  deserve  the  thanks  of  the  pro- 
fession in  thus  encouraging  this  fundamental  department  of  Medical 
Education. 

Joseph  Leidy. 

Philadelphia,  June,  1849. 


ADVERTISEMENT. 


Soon  after  they  had  begun  to  prepare  for  publication  a new  edition 
of  Dr.  Quain’s  Anatomy,  the  Editors  found  that  in  order  to  place 
the  work  on  a level  with  the  existing  state  of  anatomical  knowledge, 
and  maintain  for  it  the  character  it  has  hitherto  possessed,  their 
labour  must  he  much  more  extensive  than  usually  falls  to  the  lot  of 
an  editor.  They  perceived,  in  fact,  that  it  would  be  advisable  to 
write  a considerable  part  of  the  work  anew,  whilst  the  rest  underwent 
such  alterations  as  were  required  in  a careful  revision.  The  following 
changes  have  accordingly  been  made  in  the  present  edition. 

The  whole  of  the  Section  on  General  Anatomy  is  re-written. 

The  Descriptive  Anatomy  of  the  Osseous  System  has  undergone 
various  alterations,  and  some  portions,  including  those  which  treat  of 
the  Formation  and  Growth  of  the  several  Bones  of  the  Skeleton,  be- 
long exclusively  to  this  edition.  The  description  of  the  Articulations 
has  been  subjected  to  a complete  revisal. 

Under  the  head  of  the  Muscular  System,  many  additions  have  been 
made ; among  which  may  be  especially  mentioned  the  account  of  the 
variations  of  form  and  attachment  observed  in  individual  muscles. 
Several  parts  have  been  re-written ; but  the  paragraphs  headed  “ Dis- 
section” and  “Action  of  Muscles”  are  printed  from  the  preceding 
edition  with  scarcely  any  alteration. 

The  principal  changes  to  which  the  section  on  the  Vascular  System 
has  been  subjected,  occur  in  the  description  of  the  Arteries.  The 
history  of  each  of  the  larger  arteries  has  been  recast,  and  a statement 
of  the  varied  forms  which  these  vessels  present  in  dilferent  cases  has 
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been  abridged  from  a special  treatise  published  by  one  of  the 
Editors. 

Ill  the  remainder  of  the  work,  Including  the  description  of  the 
Brain,  Nerves,  and  Organs  of  the  Senses,  the  Heart,  with  the 
Digestive,  Respiratory,  Urinary,  and  Generative  Organs,  little  or 
nothins  remains  of  the  former  editions. 

The  Surgical  Anatomy,  which  has  been  introduced  partly  in  con- 
nexion with  the  history  of  the  principal  arteries  and  partly  at  the  end 
of  the  work,  has  likewise  been  written  for  the  present  edition. 

In  editing  the  work,  the  different  parts  have  been  apportioned  in 
the  folloAving  manner,  viz. ; the  General  Anatomy  to  Dr.  Shabpby, 
Avith  the  Descriptive  Anatomy  of  the  Brain,  the  Heart,  the  Organs  of 
Respiration,  Voice,  Digestion,  Urine,  and  Generation;  and  to  Mr. 
Quain,  the  remaining  portion  of  the  Descriptive  Anatomy,  compre- 
hending the  Bones,  Muscles,  Articulations,  Fasciae,  Vessels,  Nerves, 
and  Organs  of  the  Senses,  as  w^ell  as  the  Surgical  Anatomy  of  the 
different  regions. 

In  a part  of  their  labours,  the  Editors  have  availed  themselves  of 
the  aid  of  their  Junior  Colleagues  in  the  Anatomical  Department  of 
University  College,  viz.,  Mr.  Ellis,  the  late  Mr.  Potter,  and  Mr. 
Marshall. 

The  Description  of  the  Nerves  is,  in  great  part,  due  to  Mr.  Ellis, 
AA'ho  has  devoted  much  attention  to  the  prosecution  of  this  branch  of 
Anatomy.  Mr.  Potter  afforded  his  aid  in  the  account  of  the  Fascise 
and  Organs  of  Sense.  By  the  assistance  of  Mr.  Marshall,  Dr. 
Sharpey  has  been  relieved  of  much  of  the  labour  required  for  the 
execution  of  his  share  of  the  Descriptive  Anatomy ; in  the  preparation 
of  Avhich,  while  free  use  has  been  made  of  existing  systematic  works, 
the  notes  of  his  lectures  have,  for  the  most  part,  served  as  a basis. 
But  Avhile  tliey  willingly  concede  to  their  colleagues  a full  share  of 
any  merit  Avhich  may  be  found  in  those  portions  of  the  work  in  which 
they  were  respectively  engaged,  the  Editors  assume  to  themselves  the 
whole  of  the  responsibility. 

A large  number  of  Engravings  on  Avood  have  been  added  to  those 
which  appeared  in  preceding  editions.  When  copied  from  any  other 
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work,  the  sources  from  which  the  new  Illustrations  have  been  derived 
are  in  all  cases  mentioned ; when  no  such  acknowledgment  is  made, 
the  drawing  is  to  be  considered  original. 

Lastly,  it  may  be  well  to  explain,  that  when  statements  are  made 
in  the  first  person,  they  proceed  from  the  Editor  of  that  part  of  the 
book  in  which  they  occur. 


September,  1848. 
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ELEMENTS  OF  ANATOMY. 


INTRODUCTION. 

The  material  objects  which  exist  in  nature  belong  to  two  great 
divisions ; those  which  are  living  or  which  have  lived,  and  those 
which  neither  are  nor  have  ever  been  endowed  with  life  The  first 
division  comprehends  animals  and  plants,  the  other  mineral  sub- 
stances. 

In  a living  animal  or  plant  changes  take  place  and  processes  are 
carried  on  which  are  necessary  for  the  maintenance  of  its  living  state, 
or  for  the  fulfilment  of  the  ends  of  its  being;  these  are  termed  its  func- 
tions, and  certain  of  these  functions  being  common  to  all  living  beings 
serve  among  other  characters  to  distinguish  them  from  inert  or  mineral 
substances.  Such  are  the  function  of  nutrition,  by  which  living  beings 
take  extraneous  matter  into  their  bodies  and  convert  it  into  their  own 
substance,  and  the  function  of  generation  or  reproduction,  by  which 
they  give  rise  to  new'  individuals  of  the  same  kind,  and  thus  provide 
for  the  continuance  of  their  species  after  their  own  limited  existence 
shall  have  ceased. 

But  in  order  that  such  processes  may  be  carried  on,  the  body  of  a 
living  being  is  constructed  w’ith  a view  to  their  accomplishment,  and 
its  several  parts  are  adapted  to  the  performance  of  determinate  offices. 
Such  a constitution  of  body  is  termed  organization,  and  those  natural 
objects  which  possess  it  are  named  organized  bodies.  Animals  and 
plants,  being  so  constituted,  are  organized  bodies,  while  minerals,  not 
possessing  such  a structure,  are  inorganic. 

The  object  of  anatomy,  in  its  most  extended  sense,  is  to  ascertain 
and  make  known  the  structure  of  organized  bodies.  But  the  science 
is  divided  according  to  its  subjects;  the  investigation  of  the  structure 
of  plants  forms  a distinct  study  under  the  name  of  Vegetable  Anatomy, 
and  the  anatomy  of  the  lower  animals  is  distinguished  from  that  of 
man  or  human  anatomy  under  the  name  of  Comparative  Anatomy. 

On  examining  the  structure  of  an  organized  body,  we  find  that  it  is 
m.ade  up  of  members  or  organs,  through  means  of  which  its  functions 
are  executed,  such  as  the  root,  stem,  and  leaves  of  a plant,  and  the 
heart,  brain,  stomach,  or  limbs  of  an  animal ; and  further,  that  these 
organs  are  themselves  made  up  of  certain  constituent  materials  named 
tissues  or  textures,  as  the  cellular,  woody,  and  vascular  tissues  of  the 
vegetable,  or  the  osseous,  muscular,  filamentous,  vascular,  and  various 
others,  which  form  the  animal  organs. 

Most  of  the  textures  occur  in  more  than  one  organ,  and  some  of 
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them  indeed,  as  the  cellular  and  vascular,  in  nearly  all,  so  that  a mul- 
titude of  organs,  and  these  greatly  diversified,  are  constructed  out  of  a 
small  number  of  constituent  tissues,  just  as  many  different  words  are 
formed  hy  the  varied  combinations  of  a few  letters;  and  parts  of  the 
body,  dirt'ering  widely  in  form,  construction,  and  uses,  may  agree  in 
the  nature  of  their  component  materials.  Again,  as  the  same  texture 
possesses  the  same  essential  characters  in  whatever  organ  or  region  it 
is  found,  it  is  obvious  that  the  structure  and  properties  of  each  tissue 
may  be  made  the  subject  of  investigation  apart  from  the  organs  into 
whose  formation  it  enters. 

These  considerations  naturally  point  out  to  the  Anatomist  a twofold 
line  of  study,  and  have  led  to  the  subdivision  of  Anatomy  into  two 
branches,  the  one  of  which  treats  of  the  nature  and  general  properties 
of  the  component  textures  of  the  body  ; the  other  treats  of  its  several 
organs,  members,  and  regions,  describing  the  outward  form  and  inter- 
nal structure  of  the  parts,  their  relative  situation  and  mutual  connexion, 
and  the  successive  conditions  which  they  present  in  the  progress  of 
their  formation  or  development.  The  former  is  usually  named  “ Gene- 
ral” Anatomy,  the  latter  “ Special”  or  “ Descriptive”  Anatomy.* 

’ These  names  have  been  objected  to,  and  the  terms  Histology  (iVtoc,  a web,  and  f-oyoc, 
a discourse,)  and  Morphology  form,  &c.)  themselves  not  free  from  objection,  have 

been  proposed  in  their  stead ; there  seems  no  sufficient  reason  for  the  substitution  ; the 
latter  term,  indeed,  is  often  used  in  a different  sense. 
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The  human  body  consists  of  solids  and  fluids.  Only  the  solid  parts 
can  be  reckoned  as  textures,  properly  so  called  ; still  there  being  some 
of  the  fluids,  viz.  the  blood,  chyle,  and  lymph,  which  contain  in  sus- 
pension solid  organized  corpuscles  of  determinate  form  and  organic  pro- 
perties, and  which  are  not  mere  products  or  secretions  of  a particular 
organ,  or  confined  to  a particular  part,  the  corpuscles  of  these  fluids, 
though  not  coherent  textures,  are  nevertheless  to  be  looked  upon  as 
organized  constituents  of  the  body,  and  as  such  may  not  improperly  be 
considered  along  with  the  solid  tissues.  In  conformity  with  this  view 
the  textures  and  other  organized  constituents  of  the  frame  may  be 
enumerated  as  follows  : — ^ 


The  hlood,  chyle,  and  lymph. 

Epidermic  tissue,  including  epithelium,  cuticle,  nails,  and  hairs. 


Pigment. 

Adipose  tissue. 

Cellular  tissue. 

Fibrous  tissue. 

Elastic  tissue. 

Cartilage  and  its  varieties. 
Bone  or  osseous  tissue. 
Muscular  tissue. 


Nervous  tissue. 

Blood-vessels. 

Absorbent  vessels  and  glands. 
Serous  and  synovial  membranes. 
Mucous  membranes. 

Skin. 

Secreting  glands. 


Every  texture  taken  as  a whole  was  viewed  by  Bichat  as  consti- 
tuting a peculiar  system  in  the  body,  presenting  throughout  its  whole 
extent  characters  either  the  same,  or  modified  only  so  far  as  its  local 
connexions  and  uses  rendered  necessary;  he  accordingly  used  the 
term  “ organic  systems”  to  designate  the  textures  taken  in  this  point 
of  view,  and  the  term  has  been  very  generally  employed  by  succeed- 
ing writers.  Of  the  tissues  or  organic  systems  enumerated,  some  are 
found  in  nearly  every  organ  ; such  is  the  case  with  the  filamentous, 
which  serves  as  a connecting  material  to  unite  together  the  other 
tissues  which  go  to  form  an  organ;  the  vessels,  which  convey  fluids 
for  the  nutrition  of  the  other  textures,  and  the  nerves,  which  establish 
a mutual  dependence  among  different  organs,  imparting  to  them  sensi- 
bility, and  governing  their  movements.  These  were  named  by  Bichat 
the  “ general  systems.”  Others  again,  as  the  cartilaginous  and 
osseous,  being  confined  to  a limited  number,  or  to  a particular  class  of 
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organs,  he  named  “ particular  systems.”  Laslly,  there  are  some 
tissues  of  such  limited  occurrence  that  it  has  appeared  more  conve- 
nient to  leave  them  out  of  the  general  enumeration  altoeether,  and  to 
defer  the  consideration  of  them  until  the  particular  organs  in  which 
they  are  found  come  to  be  treated  of.  Accordingly  the  tissues  peculiar 
to  the  crystalline  lens,  the  spleen,  the  suprarenal  bodies,  the  enamel  of 
the  teeth,  and  some  other  parts,  though  equally  independent  textures 
with  those  above  enumerated,  are  for  the  reason  assigned  not  to  be 
described  in  this  part  of  the  work. 

It  is  further  to  be  observed,  that  the  tissues  above  enumerated  are 
by  no  meatts  to  be  regarded  as  simple  structural  elements;  on  the 
contrary,  many  of  them  are  complex  in  constitution,  being  made  up 
of  several  more  simple  tissues.  The  blood-vessels,  for  instance,  are 
composed  of  several  coats  of  different  structure,  and  some  of  these 
coats  consist  of  more  than  one  tissue.  They  are,  strictly  speaking, 
rather  organs  than  textures;  and  indeed  it  may  be  remarked,  that  the 
distinction  between  textures  and  organs  has  not  in  general  been 
strictly  attended  to  by  anatomists.  The  same  remark  applies  to 
mucous  membrane  and  the  tissue  of  the  glands,  which  structures,  as 
commonly  understood,  are  highly  complex.  Were  we  to  separate 
every  tissue  into  the  simplest  parts  which  possessed  assignable  form, 
we  should  resolve  the  whole  into  a very  few  constructive  elements, 
and,  having  regard  to  form  merely,  and  not  to  difference  of  chemical 
constitution,  we  might  reduce  these  elements  to  the  following,  viz.  1, 
simple  fibre,  2,  homogeneous  membrane,  either  spread  out  or  forming 
the  walls  of  cells,  and  3,  globules  or  granules,  vai'ying  in  diameter  from 
the  tsHo  eoVu  inch.  These,  with  a quantity  of  amorphous 

matter,  homogeneous  or  molecular,  might  be  said,  by  their  varied 
combinations,  to  make  up  the  different  kinds  of  structure  which  we 
recognise  in  the  tissues;  and  if  we  take  into  account  that  the  chemical 
nature  of  these  formative  elements  and  of  the  amorphous  matter  may 
vaiy,  it  will  be  readily  conceived  that  extremely  diversified  combina- 
tions may  be  produced. 

PHYSICAL  PROPERTIES. 

The  physical  properties  of  the  tissues,  such  as  consistency,  density, 
colour,  and  the  like,  which  they  possess  in  common  with  other  forms 
of  matter,  require  no  general  explanation.  An  exception  must  be 
made  however  in  regard  to  the  property  of  imbibing  fluids,  and  of  per- 
mitting fluids  to  pass  through  their  substance,  which  is  essentially  con- 
nected witli  some  of  the  most  important  phenomena  that  occur  in  thp 
living  body,  and  seems  indeed  to  be  indispensable  for  the  maintenance 
and  manifestation  of  life. 

All  the  soft  tis.sue.s  contain  water,  some  of  them  more  than  four-fifths  of  their 
weight;  this  they  lose  by  drying,  and  with  it  their  softness  and  flexibility,  shrink- 
ing up  into  smaller  bulk  and  becoming  hard,  brittle,  and  transparent;  but  when 
the  dried  tissue  is  placed  in  contact  with  water,  it  greedily  imbibes  it  again,  and 
recovers  its  former  size,  weight,  and  mechanical  properties.  The  imbibed  water 
is  no  doubt  partly  contained  rnechanically  in  the  interstices  of  the  tissue,  and  re- 
tained there  by  capillary  attraction,  like  water  in  moist  sandstone  or  other  inorganic 
porous  substances ; but  it  has  been  questioned  whether  the  essential  part  of  the 
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process  of  imbibition  by  an  animal  tissue  is  to  be  ascribed  to  mere  porosity,  for 
the  fluid  is  not  merely  lodged  between  the  fibres  or  laminas,  or  in  the  cavities  of 
the  texture ; a part,  probably  the  chief  part,  is  incorporated  with  the  matter  which 
forms  the  tissue,  and  is  in  a state  of  union  with  it,  which  is  supposed  to  be  more 
intimate  than  could  well  be  ascribed  to  the  mere  inclusion  of  a fluid  in  the  pores 
of  another  substance.  Be  this  as  it  may,  it  is  clear  that  the  tissues,  even  in  their 
inmost  substance,  are  permeable  to  fluids,  and  this  property  is  indeed  necessarj^, 
not  only  to  maintain  their  due  softness,  pliancy,  elasticity,  and  other  mechanical 
qualities,  but  also  to  allow  matters  to  be  conveyed  into  and  out  of  their  substance 
in  the  process  of  nutrition. 

The  tissues  being  permeable,  we  may  next  consider  how  fluids  may  be  made  to 
pass  through  them.  This  may  be  effected,  1.  by  the  force  of  pressure,  which  again 
maybe  produced  in  various  ways,  easy  to  be  understood.  2.  It  can  be  shown  by  e.x- 
periment,  that  water  imbibed  by  a tissue  is  given  out  from  it  again  when  the  tissue  is 
exposed  to  some  substance  with  which  the  water  has  a tendency  to  mix  or  to  com- 
bine, as  for  example,  alcohol  or  salt,  or  a strong  solution  of  salt ; and  if  the  experi- 
ment be  so  arranged  that  one  surface  of  the  tissue,  say  a piece  of  bladder,  is  kept 
in  contact  with  water  and  the  other  with  the  alcohol  or  solution  of  salt,  the  water 
will  be  imbibed  by  the  tissue  at  the  one  smface,  and  given  off  to  the  alcohol  or 
saline  solution  at  the  other,  and  thus  pass  through  in  a continued  current.  In 
many  cases  of  this  kind  both  fluids  pass  through  the  membrane,  and,  of  course,  in 
opposite  directions,  the  water  to  the  salt  and  the  saline  solution  to  the  water;  and 
the  interchange  continues  till  the  two  fluids  are  thoroughly  mixed,  or  until  the 
solution  acquires  a uniform  strength  on  both  sides  of  the  membrane.  In  such 
cases,  however,  it  usually  happens  that  one  of  the  fluids  is  imbibed  more  readily 
by  the  tissue  than  the  other,  and  is  transmitted  through  it  more  rapidly,  so  that  a 
greater  quantity  of  fluid  accumulates  on  one  side  of  the  membrane.  In  the  case 
supposed,  the  water  is  imbibed,  and  transmitted  more  rapidly,  than  the  saline 
solution ; hence  if  the  solution  be  contained  in  a tube  closed  at  the  bottom  with 
bladder,  and  placed  in  a vessel  of  water,  the  level  of  the  fluid  within  the  tube 
will  rise  from  the  water  entering  more  rapidly  than  the  solution  issues.  Of  course, 
if  the  relative  position  of  the  two  fluids  were  reversed,  the  bulk  of  the  fluid  in  the 
tube  would  diminish  for  the  same  reason  as  before,  and  its  level  sink.  The  same 
effect  is  shown  very  clearly  by  inclosing  a solution  of  salt,  sugar,  or  gum  in  a 
piece  of  gut  or  small  bladder,  and  immersing  it  in  water;  the  bladder  soon  be- 
comes distended,  but  when  the  water  is  put  inside  and  the  solution  without,  the 
bladder  becomes  flaccid ; the  water  in  both  cases  being  more  readily  imbibed  and 
transmitted  by  the  animal  tissue  than  the  solution.  The  terms  endosmosis  and  ex- 
osmosis have  been  employed  to  e.xpress  these  phenomena,  the  former  denoting 
the  greater,  the  latter  the  lesser,  or  weaker  current,  terms  which,  though  in 
general  use,  are  unquestionably  ill  chosen,  seeing  that  their  etymological  import 
has  led  many  to  apply  them  to  the  entering  and  issuing  current  respectively,  in 
experiments  like  the  foregoing ; a distinction  which  is  quite  unessential,  for  it  is 
plain  that  the  same  kind  of  current  may  cause  the  entrance  of  fluid  into  a recep- 
tacle in  one  case,  and  its  issue  in  another. 

Water  being  imbibed  by  animal  textures  with  more  avidity  than  other  fluids, 
it  may  be  stated,  as  a general  rule,  that  when  water  and  a fluid  of  a different  kind, 
with  which  it  tends  to  combine  or  mix,  are  placed  on  opposite  sides  of  an  inter- 
posed animal  membrane,  the  preponderating  current  will  be  from  the  water  to 
the  other  fluid.  This  is  the  case,  as  has  been  already  slated,  with  water  and  al- 
cohol, or  solutions  of  salt,  or  solutions  of  organic  matters,  such  as  gnm,  sugar, 
and  albumen.  Further,  when  a weaker  and  a stronger  solution  of  the  same  sub- 
stance are  exposed  to  one  another,  the  greater  current  will  be  from  the  weaker 
solution  to  the  more  concentrated.  Dutrochet  has  however  observed  a remarka- 
ble and  hitherto  unexplained  deviation  from  the  above  rule  in  the  case  of  water 
and  acids,  especially  the  oxalic  and  some  other  vegetable  acids.  Lastly,  the 
observer  just  named  has  found  that  solutions  of  different  kinds  of  matter,  though 
of  the  same  density,  differ  in  their  power  of  producing  endosmosis ; thus,  equally 
dense  solutions  of  the  following  substances  produced  currents  of  water  propor- 
tionate to  the  numbers  given,  viz.,  albumen  12,  sugar  11,  gum  5’17,  gelatin  3.' 

‘ See  CycIoprEciia  of  Atiat.  and  Phys.,  art.  Endosmosis. 
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Phenomena  illustrative  of  the  truths  now  stated  present  themselves  in  many  of 
the  ]>rocesses  which  occur  naturally  in  die  animal  economy. 

Tire  animal  tissues  are  also  permeable  to  aeriform  fluids.  It  is  well  known 
that  the  air  in  respiration  produces  changes  in  the  blood,  although  the  membra- 
nous coats  of  the  blood-vessels  are  interposed  between  the  two  Ifuids ; and  if  a 
bladder  distended  with  carbonic  acid  be  exposed  to  air,  it  will  become  flaccid 
from  the  escape  of  the  contained  gas.  In  such  cases,  however,  the  aeriform  fluid 
does  not  pass  through  the  moist  membrane  in  its  actual. state  of  gas;  it  is  first 
litptefied  by  the  water  in  the  soft  tissue,  and  thus  penetrates  the  tissue  as  a liquid; 
on  reaching  the  opposite  surface,  it  mixes  with  the  blood  in  the  one  case,  and  in 
the  other  rapidly  evaporates  into  the  air,  the  tendency  of  the  carbonic  acid  and 
air  to  diffuse  into  each  other,  a property  they  possess  in  common  with  other  gases, 
greatly  favouring  the  result.  For  further  information  on  this  interesting  pheno- 
menon, see  Graham’s  Chemistry,  p.  76. 

CHEMICAL  COMPOSITION. 

The  human  body  is  capable  of  being  resolved  by  ultimate  analysis 
into  chemical  elements,  or  simple  constituents,  not  differing  in  nature 
from  those  which  Cf>mpose  mineral  substances.  Of  the  chemical  ele- 
ments known  to  exist  in  nature  the  following  have  been  discovered  in 
the  human  body,  though  it  must  be  remarked  that  those  at  the  bottom 
of  the  list  occur  only  in  exceedingly  minute  quantity:  oxygen,  hydro- 
gen, caibon,  nitrogen,  phosphoru.s,  sulphur,  chlorine,  fluorine,  potas- 
sium, sodium,  calcium,  magnesium,  iron,  silicon,  manganese,  alumi- 
num, copper. 

These  ultmate  elements  do  not  directly  form  the  textures  or  fluids 
of  the  body;  they  first  combine  to  form  certain  compounds,  and  these 
appear  as  the  more  immediate  constituents  of  the  animal  substance; 
at  least  the  animal  tissue  or  fluid  yields  these  compounds,  and  they  in 
their  turn  are  decomposed  into  the  ultimate  elements.  Of  the  imme- 
diate constituents  some  are  found  also  in  the  mineral  kingdom,  as  for 
example,  water,  chloride  of  sodium  or  common  salt,  and  carbonate  of 
lime;  others,  such  as  albumen,  fibrine,  and  fat  are  peculiar  to  organic 
bodies,  and  are  accordingly  named  the  proximate  organic  principles. 

The  animal  proximate  principles  have  the  following  leading  cha- 
racters. They  all  contain  carbon,  oxygen,  and  hydrogen,  and  the 
greater  number  also  nitrogen  ; they  are  all  decomposed  by  a red  heat; 
and,  excepting  the  fatty  and  acid  principles,  they  are,  for  the  most 
part,  extremely  prone  to  putrefaction,  or  spontaneous  decomposition, 
at  least,  when  in  a moist  state ; the  chief  products  to  which  their  putre- 
faction gives  rise  being  water,  carbonic  acid,  ammonia,  and  sul- 
phuretted, phosphuretted,  and  carburetted  hydrogen  gases.  The  im- 
mediate compounds  found  in  the  solids  and  fluids  of  the  human  body 
are  the  following : 

T.  jhotized  suhstar.ces,  or  such  as  contain  nitrogen,  viz.,  albumen, 
fibrin,  casein,  gelatin,  chondrin,  extractive  soluble  in  alcohol,  extrac- 
tive soluble  in  water,  salivin,  kreatin,  pepsin,  globulin,  mucus,  horny 
matter  or  keratin,  pigment,  hasmatin,  pyin,  urea,  uric  acid,  azotized 
biliary  compounds. 

II.  Substances  destitute  of  nitrogen,  viz.,  fatty  matters,  (except  cere- 
bric  acid,)  sugar  of  milk,  lactic  acid,  certain  principles  of  the  bile. 

Some  of  the  substances  now  enumerated  require  no  further  notice  in  a work 
devoted  to  anatomy.  Of  the  rest,  the  greater  number  will  be  explained,  as  far  as 
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may  be  necessary  for  our  purpose,  in  treating  of  the  particular  solids  or  fluids  in 
which  they  principally  occur;  but  there  are  a few  ol  more  general  occurrence, 
which  it  will  be  advisable  to  give  some  account  ol  here;  these  are,  albumen, 
fibrin,  casein,  gelatin,  chondrin,  extractive,  and  fatty  matters 

ALBUMINOID  OR  PROTEIN  COMPOUNDS. 

Albumen  and  fibrin,  with  casein,  globulin,  and  perhaps  some  others,  such  as 
homy  matter,  belong  to  a group  of  compounds,  which  have  been  supposed  to 
consist  essentially  of  one  and  the  same  fundamental  substance  united  with  vary- 
ing proportions  of  sulphur,  phosphorus,  salts,  or  other  inorganic  bodies.  This 
common  principle  has  been  named  Protein.  In  some  of  these  instances,  as  albu- 
men and  casein,  the  protein  comprehends  the  whole  carbon,  hydrogen,  nitrogen, 
and  oxygen  of  the  compound ; the  proportions  of  these  elements  are  therefore  the 
same  in  each,  and  the  substances  are  identical  in  essential  composition,  though 
they  may  differ  in  some  of  their  properties.  In  other  compounds,  yielding  pro- 
tein, the  proportion  of  the  above-mentioned  elements  is  not  the  same  as  in  that 
substance  ; and  in  such  cases  it  has  been  supposed,  that  some  other  organic  sub- 
stance is  associated  with  protein,  or  the  compound  has  been  represented  as  con- 
sisting of  protein  wifli  the  addition  of  oxygen,  the  elements  of  water,  or  the  ele- 
ments of  ammonia,  or  with  some  similar  modification  calculated  to  reconcile  the 
supposed  protein  constitution  with  the  actual  analysis.  The  most  general  cha- 
racteristic mark  of  these  protein  or  albuminoid  compounds  is,  that  they  are  solu- 
ble in 'acids,  and  precipitated  from  their  acid  solutions  by  the  ferro  and  ferricya- 
nide  of  potassium  (the  yellow  and  the  red  prussiates  of  potash). 

Albumen  exists  very  extensively  in  the  body,  forming  the  chief  ingredient  of 
the  serum  of  the  blood,  chyle,  and  lymph,  and  of  the  serous  fluid  which  pene- 
trates and  moistens  nearly  all  the  tissues;  it  enters  largely  also  into  the  compo- 
sition of  the  brain  and  nerves.  The  white  of  eggs  consists  of  liquid  albumen. 

In  the  albuminous  liquids  mentioned,  which  are  all,  more  or  less,  alkaline  from 
contained  soda,  the  albumen  is  dissolved  in  water,  but  it  may  be  obtamed  in  a 
solid  state  by  evaporation  at  a temperature  of  120°,  and  successive  washing  of 
the  dry  residue  with  ether  and  alcohol,  to  remove  foreign  matters.  Solid  albu- 
men thus  obtained  is  soluble  in  water.  In  the  liquid  or  dissolved  state  it  is  co- 
agulated by  a heat  of  158°;  but  if  its  solution  is  much  diluted,  a boiling  heat  is 
required.  Albumen  is  also  coagulated,  and  its  solutions  rendered  turbid  by  alco- 
hol, creosote,  most  acids,  the  acetic,  phosphoric,  and  pyrophosphoric,  being  no- 
table exceptions,  and  by  many  metallic  salts;  also  by  the  voltaic  pile,  which  acts 
by  decomposing  salt  in  the  albuminous  solution.  Ether  coagulates  the  white  of 
eggs,  but  not  the  serum  of  the  blood. 

In  its  coagulated  state  albumen  is  insoluble  in  water ; it  is  freely  dissolved  by 
caustic  alkali.  When  exposed  to  an  acid  extremely  diluted  with  water  it  is  dis- 
solved ; by  increasing  the  proportion  of  acid  the  albumen  is  precipitated,  but  this 
precipitate  is  again  dissolved,  if  the  acid  be  still  more  concentrated  and  heat  ap- 
plied. The  solution  in  strong  hydrochloric  acid  acquires  a purple  and  then  a 
blue  colour.  When  dissolved  in  diluted  acetic  acid  it  is  not  precipitated  by 
adding  that  acid  in  excess,  and  the  tartaric,  phosphoric,  and  pyrophosphoric  acids, 
agree  in  this  respect  with  the  acetic.  The  acid  solutions  of  albumen  are  precipita- 
ted by  the  ferroprussiates  of  potash. 

Albumen  unites  with  alkalies  and  metallic  oxides,  forming  albuminates.  The 
albuminates  of  the  alkalies  are  soluble  in  water,  those  of  the  oxides  in  an  excess 
of  albumen.  Metallic  salts,  as  already  stated,  cause  a precipitate  in  watery  solu- 
tions of  albumen,  and  none  in  a more  marked  manner  than  corrosive  sublimate, 
which  causes  a milkiness  in  a solution  containing  no  more  than  -i/^,th  part  of 
albumen,  and  serves  therefore  as  one  of  its  most  delicate  tests.  These  precipi- 
tates appear  not  to  be  all  of  a similar  constitution,  some  of  them  being  compounds 
of  albumen  and  the  metallic  salt ; while  in  others  the  albumen  is  supposed  to 
combine  independently  with  the  acid  and  with  the  base,  and  the  precipitate 
accordingly  to  consist  of  albuminate  of  the  acid  and  albuminate  of  the  oxide. 
Whatever  their  constitution,  the  precipitates  in  question,  not  excepting  that  from 
corrosive  sublimate,  are  soluble  in  an  excess  of  albumen.  Phosphate  of  lime  is 
readily  dissolved  by  liquid  albumen,  and  a certain  portion  of  that  salt  naturally 
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exists  in  the  albumen  of  the  egg,  and  in  the  albuminous  fluids  of  the  human  body; 
a fact  of  no  small  importance  in  a physiological  point  of  view. 

Albumen  consists  oi protein,  combined  or  associated  with  a small  proportion  of 
sulphur  and  phosphorus.  To  obtain  flie  protein,  albumen  is  dissolved  in  a solu- 
tion of  caustic  potash,  and  heated  to  120°;  by  this  means  the  sulphur  and  phos- 
phorus are  converted  into  sulphuret  of  potassium  aud  phosphate  of  potash;  the 
alkaline  solution  is  tlien  to  be  saturated  with  acetic  acid,  and  the  protein  sepa- 
rates as  a gelatinous,  grayish,  semitransparent  precipitate,  which  when  washed 
and  dried  appears  as  a yellowish,  hard,  easily  pulverized,  aud  tasteless  substance. 
According  to  the  latest  analysis,  that  of  M.  Dumas,  the  following  is  the  composi- 
tion of  protein. 


Carbon 
Hydrogen  . 
N itrogen 
Oxygen  . 


From  actual 
Analysis. 

54-38 
. 7-14 

15-92 
. 22-56 


Calculated  by 
Atoms. 

54-44_C,8 
6-99— H„ 
15-88  — Ne 
22-69  — 0,6 


100—  100-— 


Liebig’s  formula  is  C,s,  Has,  Ns,  0„.  These  numbers  will  of  course  also  repre- 
sent tire  proportions  of  the  respective  elements  contained  in  albumen ; but  the 
proportion  of  sulphur  differs  in  the  albumen  of  eggs  and  that  of  the  serum  of  the 
blood.  According  to  Mulder,  the  albumen  of  eggs  consists  of  ten  atoms  of  pro- 
tein with  one  of  sulphur,  and  half  an  equivalent  of  phosphorus,  and  is  accord- 
ingly represented  by  the  formula,  10  Pr-f-SPJ.  The  albumen  of  serum  contains 
twice  the  amount  of  sulphur,  and  its  formula  is  therefore  10  Prfl-S.,  P^.  Protein 
is  insoluble  in  water  and  in  alcohol;  its  solubility  in  acids  follows  the  same  law 
as  that  of  albumen,  and,  like  albumen,  it  is  precipitated  from  its  acid  solutions  by 
the  ferroprussiates  of  potash.  With  concentrated  acids  it  forms  new  compound 
acids. 

Fibrin  exists  in  two  states,  liquid  and  coagulated.  In  the  former  condition  it  is 
found  in  the  blood,  and  in  its  concrete  state  it  may  be  obtained  from  muscle,  of 
which  it  forms  the  basis. 

The  most  characteristic  property  of  liquid  fibrin  is  its  tendency  to  coagulate 
spontaneously,  or  at  least  independently  of  any  apparent  extrinsic  cause;  the 
coagulation  of  the  blood  itself,  in  fact,  is  owing  to  this  property  of  the  fibrin  con- 
tained in  it.  Hence  the  difficulty  of  procuring  fibrin  in  a liquid  state,  and  indeed 
it  has  never  been  obtained  pure  in  this  condition.  The  fibrin  and  serum  of  the 
blood  together  constitute  its  colourless  part  or  liquor  sanguinis;  this  fluid,  in  cer- 
tain states  of  the  body,  separates  from  the  red  particles  before  coagulation,  and 
may  be  obtained  by  itself;  or,  if  blood  be  diluted  with  serum  the  instant  it  is 
drawn,  it  may  be  filtered  before  coagulation,  aird  the  diluted  liquor  sang-uinis, 
containing  the  liquid  fibrin,  is  obtained  free  from  the  red  particles,  which  remain 
on  the  filter.  In  both  cases,  however,  the  fibrin  quickly  solidifies  and  separate.s 
in  a concrete  form  from  the  serum,  and  the  same  happens  with  fibrinous  fluids, 
resembling  the  liquor  sanguinis,  occasionally  found  effused  into  cavities  within 
the  body. 

Coagulated  fibrin  may  be  procured  by  stirring  fresh-drawn  blood  with  a bundle 
of  twigs,  the  solidifying  fibrin  is  thus  entangled  and  removed.  When  well  washed, 
it  then  appears  as  a white,  soft,  stringy,  somewhat  elastic,  substance,  without 
taste  or  smell,  which,  by  drying,  lo.ses  about  three-fourths  of  its  weight,  and  be- 
comes hard  and  brittle.  The  appearance  of  coagulated  fibrin  under  the  micro- 
scope will  be  afterwards  noticed. 

Coagulated  fibrin  is  insoluble  in  water,  alcohol,  and  ether;  but  by  long  boiling 
in  water,  especially  under  pressure,  it  is  dissolved,  being  however  at  the  same 
time  altered  in  nature.  Like  albumen,  it  is  soluble  in  caustic  alkalies,  and  com- 
bines with  them,  neutralizing  their  alkaline  properties.  It  also  combines  with 
acids  in  different  proportions,  its  neutral  combinations  being  soluble  in  water,  but 
precipitated  by  the  addition  of  an  excess  of  acid.  Strong  acetic  acid  is  rapidly 
imbibed  by  it,  and  causes  it  to  swell  up  into  a transparent  colourless  jelly,  which 
is  soluble  m hot  water.  This  Solution  is  precipitated  by  adding  another  acid,  but 
not  by  acetic  acid.  The  acid  solutions  of  fibrin,  like  those  of  albumen,  are  pre- 
cipitated by  the  prassiates  of  potash. 
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Many  neutral  salts,  when  added  to  the  blood,  prevent  its  coagulation  by  pre- 
venting the  coagulation  of  its  fibrin;  and  some  of  them,  as  nitre  for  example, 
may,  with  certam  precautions,  be  made  to  dissolve  freshly  coagulated  fibrin. 
Corrosive  sublimate  and  the  persalts  of  iron  combine  with  moist  fibrin,  giving  it 
increased  firmness,  and  obviating  its  tendency  to  putrefy. 

Moist  coagulated  fibrin  decomposes  binoxide  of  hydrogen,  liberating  oxygen, 
and  reducing  the  binoxide  to  water,  without  itself  undergoing  any  change.  This 
property  belongs  to  many  organic  substances  which  contain  no  fibrin,  but  it  hap- 
pens not  to  be  possessed  by  coagulated  albumen,  which  in  most  other  respects 
so  much  resembles  coagulated  fibrin.  The  property  just  mentioned,  and  that  of 
forming  a jelly  with  acetic  acid,  are  the  most  striking  points  of  difference  between 
the  two  substances. 

Fibrin  was  considered  by  Mulder  as  identical  in  composition  with  albumen  of 
eggs,  the  formula  he  assigned  for  it  being  accordingly  10  Pr-t-  SPi  ; and  in  this 
view  he  has  been  followed  by  most  other  chemists.  Dumas,  however^  after  a 
very  laborious  experimental  inquiry  by  M.  Cahours  and  himself,  has  assigned  to 
it  a different  composition;  in  the  fibrin  of  human  blood  he  found  52-78  of  carbon 
6-96  of  hydrogen,  16-78  of  nitrogen,  and  23-48  of  oxygen;  therefore,  more  nitro- 
gen and  less  carbon  than  in  protein  or  albumen.  He  states  that,  by  long  boiling 
in  water,  it  yields  a little  ammonia  and  a peculiar  soluble  product,  while  the 
fibrin  that  remains  undissolved  is  altered  in  nature,  having  become  identical  in 
composition  with  albumen;  he  therefore  supposes  that  fibrin  contains  protein 
along  with  another  substance.  Fibrin  yields  on  incineration  about  •§  per  cent,  of 
ashes,  which  consist  principally  of  phosphate  of  lime,  with  a little  phosphate  of 
magnesia,  and  sometimes  traces  of  silica. 

Casein  is  an  albuminoid  or  protein  compound,  agreeing  with  albumen  in  con- 
stitution and  in  most  of  its  properties.  It  is  a well-known  ingredient  of  milk ; it 
exists  also  in  smaller  proportion  in  the  pancreatic  juice  and  some  other  secretions, 
and  in  the  blood. 

The  most  remarkable  property  of  casein  is  that  of  being  coagulated  by  rennet. 
Its  solution  is  precipitated  by  acids,  not  excepting  the  acetic,  and  in  this  last  cir- 
cumstance it  differs  from  albumen.  The  precipitates  may  be  freed  from  acid, 
purified  and  redissolved  in  water,  by  which  means  pure  casein  may  be  obtained. 
In  this  condition  it  is  soluble  in  water,  and,  to  a small  extent,  in  alcohol.  Coagu- 
lated casein,  on  the  other  hand  is  insoluble,  or  only  very  sparingly  soluble.  The 
acids  combine  with  it,  both  in  its  liquid  and  coagulated  state,  its  combinations 
closely  resembling  those  of  albumen,  and  it  is  precipitated  from  its  acid  solutions 
by  ferroprussiate  of  potash.  Like  albumen,  also,  it  forms  soluble  combinations 
with  alkalies,  and  unites  with  alkaline  earths ; and  the  same  earthy  and  metallic 
salts  which  precipitate  liquid  albumen  likewise  precipitate  casein.  Milk,  or  a 
concentrated  solution  of  casein,  is  also  precipitated  by  alcohol.  When  heated  in 
an  open  vessel  it  becomes  covered  by  an  insoluble  pellicle,  which  is  a.scribed  to 
the  formation  of  lactic  acid  by  oxidation,  and  is  said  not  to  occur  when  milk  is 
heated  in  carbonic  acid. 

Casern  yields  on  incineration  6 per  cent,  of  phosphate  of  lime,  and  ^ per  cent, 
of  lime  or  its  carbonate.  It  contains  a little  sulphur,  but  no  phosphorus  in  chemi- 
cal combination.  Its  basis  is  protein,  and  it  may  be  represented  as  composed  of 
10  atoms  of  protein  and  one  atom  of  sulphur. 

GELATINOUS  COMPOUNDS. 

Many  of  the  solid  parts  of  the  body  are,  by  long  boiling  in  water,  entirely  or  in 
great  part  reduced  into  a soluble  substance,  which  has  the  remarkable  property 
of  forming  a jelly  with  the  water  as  it  cools ; and  two  distinct  kinds  of  this  sub- 
stance have  been  recognised,  which  differ  in  a marked  manner  in  many  of  their 
chemical  characters,  as  well  as  in  the  sources  from  which  they  are  derived.  The 
one  has  been  long  known  under  the  name  of  “gelatin,”  the  other,  being  princi- 
pally obtained  from  cartilages,  has  accordingly  been  named  “ chondrin.”  Neither 
kind  of  the  gelatinizing  substance  is  found  in  any  of  the  animal  fluids,  nor,  ac- 
cording to  the  view  entertained  by  Berzelius,  does  it  exist  ready  formed  in  the 
tissues  which  yield  it;  he  conceives  that  these  tissues  are  converted  into  gelati- 
nous substance  by  the  prolonged  action  of  boiling  water,  somewhat  in  the  same 
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manner  as  starch  may  be  changed  into  gnm  and  sugar,  and  the  analogy  is 
strengthened  by  the  fact,  that  in  both  cases  the  process  is  accelerated  by  the  pre- 
sence of  a dilute  acid. 

Gelatin,  strictly  so  called,  is  obtained  from  the  cellular  and  fibrous  tissue,  skin, 
serous  membrane,  and  the  animal  basis  of  bone.  The  jelly  derived  from  these 
tissues  yields  the  dry  gelatin  in  form  of  a hard  transparent  substance,  which, 
when  pure,  is  without  colour,  taste,  or  smell.  It  softens  but  does  not  dissolve  in 
cold  water ; a gentle  heat  is,  however,  sufficient  to  effect  its  solution  in  water, 
aiul,  as  already  stated,  the  solution,  unless  too  much  diluted,  forms  a jelly  when 
cold.  It  is  insoluble  in  ether,  and  very  nearly  insoluble  in  alcohol.  With  the  aid 
of  heat,  it  readily  dissolves  in  acetic  and  diluted  mineral  acids. 

A solution  of  gelatin  in  water  is  precipitated  by  alcohol,  creosote,  and  corrosive 
sublimate ; but  its  most  effectual  precipitant  is  tannic  acid,  or  a strong  infusion  of 
gall-nuts,  which  throws  down  gelatin,  when  dissolved  even  in  5000  times  its 
weight  of  water;  the  precipitate,  which  has  been  named  tanno-gelutin,  is  dissolved 
by  adding  a fresh  quantity  of  gelatin.  It  is  not  precipitated  by  mineral  acids, 
acetic  acid,  alum,  sulphate  of  alumina,  acetate  and  subacetate  of  lead,  all  which 
occasion  a precipitate  in  a solution  of  chondrin;  nor  is  gelatin  thrown  down  from 
airy  of  its  solutions  by  the  prussiates  of  potash,  in  which  respect  it  difi'ers  from 
the  albuminoid  compounds.  Gelatin  combines  with  several  salts ; it  readily  dis- 
solves freshly  precipitated  phosphate  of  lime,  and  it  naturally  contains  about  ^ 
per  cent,  of  mis  salt,  as  appears  by  incineration. 

The  composition  of  gelatin  may  be  represented  by  the  formula,  0,6,  H,,,  N,a, 
0,6,  founded  on  an  analysis  of  gelatin  and  of  some  of  the  tissues  yielding  it  by 
Scherer.  This  formula  gives  the  following  proportions  per  cent. : — viz.,  carbon, 
50'207,  hydrogen,  7-001,  nitrogen,  18-170,  oxygen,  24-622.  Hence  it  appears, 
that  gelatin  contains  proportionally  less  carboir  and  more  oxygen  and  nitrogen 
than  are  contained  in  albumen. 

Chondrin  was  first  pointed  out  as  a distinct  sub.stance  by  Muller.  It  is  obtained 
from  permanent  cartilages,  and  the  cartilage  of  bone  before  ossification,  and  from 
tire  cornea  of  the  eye,  by  boiling  these  tissues  for  a long  time  in  water.  In  its 
relations  to  water  chondrin  resembles  gelatin,  but  the  jelly  it  forms  is  not  so  firm. 
Like  gelatin,  also,  it  is  thrown  down  from  its  solutions  by  tannic  acid,  alcohol, 
ether,  creosote,  and  corrosive  sublimate,  and  not  by  prussiate  of  potash.  It  differs 
from  gelatin  in  being  preeijritated  by  the  mhreral  and  other  acids,  the  acetic  not 
excepted,  also  by  alum,  sulphate  of  alumina,  persulphate  of  iron,  and  acetate  of 
lead ; the  precipitates  being  soluble  in  an  excess  of  the  respective  precipitants. 
According  to  Mulder,  100  parts  of  chondrirr  yield  40-96  of  carbon,  6-63  of  hydro- 
gen, 14-44  of  nitrogen,  28-59  of  oxygen,  and  0-38  of  sulphur.  Liebig  gives  the 
following  formula  from  Scherer’s  analysis;  C,6,  Hjo,  Ne,  Ow 

EXTRACTIVE  MATTERS. 

Serum  of  blood  and  several  other  animal  fluids,  on  being  freed  from  albumi- 
nous ingredients  by  heat  or  some  other  suitable  means,  and  evaporated,  yield  a 
substance  known  under  the  name  of  animal  extractive  matter,  usually  mixed 
with  fatty  matters,  from  which  it  is  to  be  separated  by  solution  in  water  and  sub- 
sequent evaporation.  The  same  kind  of  snlistance  may  be  extracted  from  many 
of  the  solid  tissues,  especially  muscle,  by  macerating  them  in  cold  water,  boiling 
the  liquid  to  free  it  from  albumen,  and  proceeding  as  before.  The  matter  ob- 
tained from  these  different  sources  is  associated  vvith  free  lactic  acid  and  several 
salts,  especially  the  lact-ates  of  soda,  lime,  and  magnesia,  lactate  of  ammonia  in 
minute  quantity,  the  chlorides  of  sodium  and  potassium,  phosphate  of  soda  and 
phosphate  ot  lime ; moreover,  the  animal  substance  itself  is  separable  into  several 
different  compounds,  but  even  if  the  characters  of  these  compounds  were  better 
defined  than  they  are,  it  would  here  be  out  of  place  to  enter  into  detail  respecting 
them  individually ; it  will  be  sufficient  to  point  out  the  differences  between  the 
two  principal  classes  of  them. 

1.  Extractive  mutters  soluble  in  water  only . — 'V\’'hile  all  are  soluble  in  water,  the 
substances  included  under  the  present  head  are  insoluble  in  pure  alcohol  and 
rectified  spirit;  they  are  accordingly  left  undissolved  after  treating  the  mass  with 
spirit  of  wine  of  specific  gravity  -833,  and  along  with  them  there  remain  the 


CHEMICAL  CONSTITUENTS  OF  THE  TEXTURES. 


47 


phosphates  of  soda  and  lime,  with  a portion  of  free  lactic  acid,  rendered  difhcultly 
soluble  in  alcohol  by  its  connexion  with  the  animal  matter.  Of  this  group  of  ex- 
tractive principles,  one  of  the  most  important  is  a substance  which  has  been 
named  zomidin,  from  its  being  supposed  to  be  the  cause  of  the  peculiar  taste  of 
boiled  or  roasted  meat. 

2.  Extractive  matters  soluble  in  rectified  spirit. — By  evaporating  the  spirit  employed 
in  the  preceding  operation  there  is  obtained,  along  with  the  chlorides  of  sodium 
and  potassium,  and  the  greater  part  of  the  lactic  acid  and  lactates,  a yellowish 
brown  matter,  which  was  named  osmazome,  because  the  characteristic  odour  of 
soup  seems  to  be  owing  to  it.  Berzelius  has,  however,  shown  that  this  matter 
may  be  further  subdivided,  by  means  of  anhydrous  alcohol,  into  an  extractive 
substance,  which  is  soluble  in  that  menstruum,  and  another  which  is  not ; the 
lactic  acid  and  lactates  being  shared  between  the  two ; for  though  the  acids  and 
salts  in  question  are  naturally  soluble  in  pure  alcohol,  a certain  portion  pertina- 
ciously abides  by  the  insoluble  organic  substance.  Finally,  the  two  matters  thus 
separated  from  each  other  by  pure  alcohol,  are  themselves  mixtures  of  two  or 
more  principles,  which  show  different  reactions  with  corrosive  sublimate,  suba- 
cetate of  lead,  tannin,  &c. 

The  extractive  compounds  obtained  from  a tissue  are  supposed  to  be  contained 
in  the  fluids  which  penetrate  the  solid  substance,  and  Berzelius  has  suggested 
that  these  matters,  as  well  as  the  lactic  acid,  lactates,  and  other  salts,  which  seem 
invariably  to  accompany  them,  are  the  product  of  the  continual  change  or  waste  of 
the  tissues,  especially  of  the  muscular  substance,  which  naturally  takes  place  in 
the  economy,  and  that  they  are  destined  to  be  separated  from  the  tissue,  and 
afterwards  eliminated  from  the  blood  by  the  excretions ; a view  which,  as  he 
states,  is  strengthened  by  the  fact,  that  principles  of  the  same  kind  are  found  in 
the  urine. 


FATTY  MATTE  P..S. 

The  substances  of  this  class  which  are  found  in  the  human  body,  possess  the 
following  general  characters : They  are  lighter  than  water,  fusible  at  a moderate 
heat,  insoluble  in  water,  and  soluble  in  ether  and  in  boiling  alcohol.  They  are 
divided  into  the  proper  fats,  or  such  as  are  capable  of  forming  a soap  with  alka- 
lies and  oxides,  and  those  which  are  not  saponifiable. 

SAPONIFIABLE  FATS. 

The  common  fat  of  the  human  body  may  be  represented  as  a mixture  of  a 
solid  fatty  substance,  named  “margarin,”  and  a liquid  oily  substance,  “olein;” 
the  suet  or  fat  of  oxen  and  sheep,  on  the  other  hand,  consists  chiefly  of  a second 
solid  principle,  “ stearin,”  associated  with  olein.  These  three  substances,  margarin, 
stearin,  and  olein,  are  themselves  compounds  of  abase,  named  “glycerine,”  with 
three  different  fatty  acids,  the  margaric,  stearic,  and  oleic.  In  the  saponification 
of  fat  these  acids  combine  with  the  alkali  or  oxide  employed,  and  the  glycerine 
is  set  free. 

Glycerine. — The  common  base  of  the  above-mentioned  compounds,  is  obtained 
separately  as  a liquid  of  syrupy  consistence,  and  remarkably  sweet  taste,  from 
which  circumstance  it  has  received  its  name.  It  is  supposed  to  be  an  oxide  of  a 
hypothetical  radical  “glyceryl,”  which  again  is  composed  of  C^,  H,,  this,  com- 
bined with  5 atoms  of  oxygen,  forms  an  oxide,  and  the  oxide  of  glyceryl,  in 
separating  from  the  acids  with  which  it  is  naturally  combined  in  fat,  unites  with 
one  atom  of  water  to  form  glycerine,  so  that  glycerine  is,  strictly  speaking,  a 
hydrated  oxide  of  glyceryl,  and  has  the  formula,  Cj,  H,,  0^  + HO. 

Margaric  and  stearic  acids. — These  acids  are  both  obtained  as  solid  crystalline 
substances,  soluble  in  ether  and  in  boiling  alcohol,  and  fusible,  the  margaric 
being  more  fusible  than  the  stearic.  They  combine  with  bases,  but,  having  weak 
acid  properties,  are  separated  from  their  combinations  by  most  other  acids.  They 
are  both  compounds  of  a radical  “ margaryl,”  C,,,  H33,  with  different  proportions 
of  oxygen,  and,  in  their  uncombined  state,  are  obtained  as  hydrates.  One  atom 
of  margaryl,  with  three  of  oxygen,  and  one  of  water,  form  margaric  or  “marga- 
rylic”  acid,  Cs„  H33,  O3  HO ; and  two  atoms  of  margaiyd,  with  five  of  o.xygen,  and 
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two  of  water,  2 (C^,  H33,)  O5  + 2 HO,  form  stearic  acid,  which  is,  therefore,  “hypo- 
margarylic,”  acid.  The  combined  water  quits  them  when  they  unite  -with  bases. 
Stearin,  or  the  acid  stearate  of  glycerine,  is  soluble  in  alcohol  and  ether,  and 
separates  from  its  solutions  in  crystalline  plates;  but,  on  being  fused  and  cooled, 
it  appears  as  a white,  wa.\y-like,  pulverisable  substance,  which  is  not  crystalline. 
Mar"arin,  or  margarate  of  glycerine,  in  most  of  its  properties,  resembles  stearin, 
but  it  is  more  fusible  and  more  soluble  in  ether  and  alcohol. 

Oleic  acid  is  an  oily  liquid,  possessing  very  distinctly  acid  properties.  It  solidi- 
fies into  a crystalline  mass  a lew  degrees  above  the  freezing  point  of  water.  Its 
formula  is  C«,  H39,  0,.  Olein,  the  oleate  of  glycerine  is  also  a liquid  substance 
at  ordinary  temperatures,  insoluble  in  water,  but  easily  soluble  in  ether  and  in 
alcohol.  It  is  the  chief  constituent  of  the  fat  oils,  and  of  most  solid  fats  found  in 
nature  ; with  margarin  it  forms  the  human  fat. 

Cerebric  acid. — From  the  researches  of  Fremy,  it  appears  that  the  chief  consti- 
tuent of  the  fat  found  in  the  brain  is  a compound  of  soda,  with  a peculiar  acid, 
the  “cerebric,”  which  also  exists  in  a free  state.  The  cerebric  acid  differs  from 
other  fatty  principles  as  yet  known  in  containing  nitrogen;  100  parts  of  it  consist 
of  carbon  66-7,  hydrogen  10-6,  nitrogen  2-3,  oxygen  19’5,  and  phosphorus  0-9. 

UNSAPONIFIABLE  FATTY  MATTERS. 

Cholesterin  is  a solid,  white,  crystalline  substance,  which  may  be  obtained  in 
small  quantity  from  the  blood,  the  bile,  and  the  substance  of  the  brain  and  nerves. 
It  is  found  much,  more  abundantly  in  many  morbid  products,  dissolved,  swim- 
ming in  fluid  in  form  of  ciystalline  scales,  or  forming  solid  concretions,  as  in  biliary 
calculi,  the  most  common  species  of  which  are  formed  of  cholesterin,  tinged  with 
the  colouring  principles  of  the  bile.  Cholesterin  fuses  at  278'’ ; it  is  soluble  in  ether, 
sparingly  soluble  in  cold,  but  abundantly  so  in  boiling  alcohol.  It  possesses  no 
acid  properties,  and  is  not  acted  on  by  alkalies ; by  nitric  acid  it  is  converted  into 
cholesteric  acid.  The  formula  of  cholesterin  is  C37,  H32,  0. 

Serolin. — When  blood  is  dried,  deprived  of  matter  soluble  in  boiling  water,  and 
repeatedly  treated  with  boiling  alcohol,  a small  (juantity  of  a fatty  substance  thus 
named  is  obtained,  which  separates  from  the  alcohol  on  cooling,  as  a shining 
flocculent  mass.  It  possesses  neither  acid  nor  alkaline  properties,  fuses  at  97°,  is 
readily  soluble  in  ether,  sparingly  so  in  boiling  alcohol,  and  quite  insoluble  in  cold 
alcohol. 

SUMMARY  OF  THE  LEADING  CHARACTERS  OF  THE 
FOREGOING  SUBSTANCES. 

A.  Albuminoid  princifhs,  ^\hvimex\,  ^hx\n,  nnA  casein.  Coagulable, 
fibrin  spontaneously,  albumen  by  heat,  casein  by  rennet.  Precipitated 
by  mineral  acids,  tannic  acid,  alcohol,  corrosive  sublimate,  subneetate 
oi  lead,  and  several  other  metallic  salts.  When  coagulated,  not  soluble 
in  water,  cold  or  hot,  unless  after  being  altered  by  long  boiling;  in- 
soluble in  alcohol;  soluble  in  alkalies;  soluble  in  very  dilute  and  also 
in  concentrated  acids;  the  solutions  precipitated  by  red  and  yellow 
prnssiates  of  potash. 

B.  Gelatinous  princifles,  gelatin  and  chondrin.  Not  dissolved  by 
cold  water;  easily  soluble  in  hot  water,  the  solution  gelatinizing  when 
cold.  Precipitated  by  tannic  acid,  alcohol,  ether,  and  corrosive  sub- 
limate, and  not  by  the  prussiates  of  potash.  Chondrin,  precipitated 
by  acids,  alum,  sulphate  of  alumina,  and  acetate  of  lead,  which  do  not 
precipitate  gelatin. 

c.  Extractioe  matters,  associated  with  lactic  acid  and  lactates.  All 
soluble  in  water,  both  cold  and  hot;  some  in  water  only,  some  in  water 
and  rectified  spirit;  some  in  water,  rectified  spirit,  and  pure  alcohol. 

D.  Fatty  matters.  Not  soluble  in  water,  cold  or  hot;  soluble  in  ether 
and  in  hot  alcohol. 
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VITAL  PROPERTIES  OF  THE  TEXTURES. 

Of  the  phenomena  exhibited  by  living  bodies,  there  are  many  which, 
in  the  present  state  of  knowledge,  cannot  be  referred  to  the  operation 
of  any  of  the  forces  which  manifest  themselves  in  inorganic  nature; 
they  are  therefore  ascribed  to  certain  powers,  endowments,  or  pro- 
perties, which,  so  far  as  known,  are  peculiar  to  living  bodies,  and  are 
accordingly  named  “ vital  properties.”  These  vital  properties  are 
called  into  play  by  various  stimuli,  external  and  internal,  physical, 
chemical,  and  mental ; and  the  assemblage  of  actions  thence  resulting 
has  been  designated  by  the  term  “ life,”  The  words  “ life”  and 
“ vitality”  are  often  also  employed  to  signify  a single  principle,  force, 
or  agent,  which  has  been  regarded  as  the  common  source  of  all  vital 
properties,  and  the  common  cause  of  all  vital  actions. 

1.  Of  the  vital  properties,  there  is  one  which  is  universal  in  its  ex- 
istence among  organized  beings,  namely,  the  property,  with  which  all 
such  beings  are  endowed,  of  converting  into  their  own  substance,  or 
“ assimilating,”  alimentary  matter.  The  operation  of  this  power  is 
seen  in  the  continual  renovation  of  the  materials  of  the  body  by  nutri- 
tion, and  in  the  increase  and  extension  of  the  organized  substance, 
w'hich  necessarily  take  place  in  growth  and  reproduction ; it  manifests 
itself,  moreover,  in  individual  textures  as  well  as  in  the  entii'e  organism. 
It  has  been  called  the  “assimilative  force  or  property,”  “organizing 
force,”  “ plastic  force,”  and  is  known  also  by  various  other  names. 
But  in  reality  the  process  of  assimilation  produces  two  different  effects 
on  the  matter  assimilated:  first,  the  nutrient  material,  previously  in  a 
liquid  or  amorphous  condition,  acquires  determinate  form ; and  sec- 
ondly, it  may,  and  commonly  does,  undergo  more  or  less  change  in 
its  chemical  qualities.  Such  being  the  case,  it  seems  reasonable,  in 
the  mean  time,  to  refer  these  two  changes  to  the  exercise  of  two  dis- 
tinct properties,  and,  with  Schwann,  to  reserve  the  name  of  “plastic” 
property  for  that  which  gives  to  matter  a definite  organic  form ; the 
other,  which  he  proposes  to  call  “ metabolic,”  being  already  generally 
named  “ vital  affinity.”  Respecting  the  last-named  property,  however, 
it  has  been  long  since  remarked,  that,  although  the  products  of  chem- 
ical changes  in  living  bodies  for  the  most  part  differ  from  those  ap- 
pearing in  the  inorganic  world,  the  difference  is  nevertheless  to  be 
ascribed,  not  to  a peculiar  or  exclusively  vital  affinity  different  from 
ordinary  chemical  affinity,  but  to  common  chemical  affinity  operating 
in  circumstances  or  conditions  which  present  themselves  in  living 
bodies  only ; and  undoubtedly  the  progress  of  chemistry  is  daily  adding 
to  the  probability  of  this  view. 

2.  When  a muscle,  or  a tissue  containing  muscular  fibres,  is  exposed 
in  an  animal  during  life,  or  soon  after  death,  and  scratched  with  the 
point  of  a knife,  it  contracts  or  shortens  itself;  and  ihe  property  of 
thus  visibly  contracting  on  the  application  of  a stimulus  is  named 
“ vital  contractility,”  or  “ irritability,”  in  the  restricted  sense  of  this 
latter  term.  The  property  in  question  may  be  called  into  play  by 
various  other  stimuli  besides  that  of  mechanical  irritation,  especially 
by  electricity,  the  sudden  application  of  heat  or  cold,  salt,  and  various 

VOL.  I.  5 


VITAL  PKOPEKTIES  OF  THE  TEXTURES. 


;■)() 

other  chemical  agents  of  an  acrid  character,  and,  in  a large  class  of 
muscles,  by  the  e.xercise  of  the  will,  or  by  involuntary  mental  stimuli, 
'fhe  -Stimulus  may  be  applied  either  directly  to  the  muscle,  or  to  the 
nerves  entering  it,  which  then  communicate  the  efl'ect  to  the  muscular 
fibre,  and  it  is  in  the  latter  mode  that  the  voluntary  or  other  menial 
stimuli  are  transmitted  to  muscles  from  the  brain.  Moreover,  a muscle 
may  be  excited  to  contract  by  irritation  of  a nerve  not  directly  con- 
nected with  it.  The  stimulus,  in  this  case,  is  first  conducted  by  the 
nerve  irritated  to  the  brain  or  spinal  cord;  it  is  then,  without  partici- 
pation of  the  will,  and  even  without  consciousness,  transferred  to 
another  nerve,  by  which  it  is  conveyed  to  the  muscle,  and  thus  at 
length  excites  muscular  contraction.  The  property  ol  nerves,  by 
which  they  convey  stimuli  to  muscles,  whether  directly,  as  in  the  case 
of  muscular  nerves,  or  circuitously,  as  in  the  case  last  instanced,  is 
named  the  “ vis  nervosa.” 

Besides  the  obviously  muscular  textures,  there  are  others  which 
possess  a certain  amount  of  vital  contractility,  although  the  existence 
of  muscular  fibres  in  them  has  not  been  satisfactorily  demonstrated. 
In  the  present  state  of  knowledge,  therefore,  we  cannot  with  certainty 
affirm  that  vital  contractility  belongs  exclusively  to  muscular  struc- 
ture. Some  physiologists,  indeed,  have  attempted  to  distinguish  the 
contractility  observed  in  textures  not  reputed  muscular,  from  the  con- 
tractility of  muscle,  and  have  named  it  “ non-muscular”  vital  contrac- 
tility ; but,  except  as  regards  its  seat,  it  cannot  be  said  to  have  any 
distinctive  character ; for  the  contractility  acknowledged  to  be  mus- 
cular dirters  itself  in  different  muscular  textures  in  the  rapidity  and 
force  with  which  it  is  exerted,  as  well  as  in  the  nature  of  the  stimuli 
by  which  it  is  excited. 

The  evidence  that  a tissue  possesses  vital  contractility  is  derived,  of 
course,  from  the  fact  of  its  contracting  on  the  application  of  a stimulus. 
Mechanical  irritation,  as  scratching  with  a sharp  point,  or  slightly 
pinching  with  the  forceps,  electricity  obtained  from  a piece  of  copper 
and  a piece  of  zinc,  or  from  a larger  apparatus  if  necessary,  and  the 
sudden  application  of  cold,  are  the  stimuli  most  commonly  employed. 
Heat,  when  of  certain  intensity,  is  apt  to  cause  permanent  shrinking 
of  the  tissue,  or  “ crispation,”  as  it  has  been  called,  which,  though 
quite  different  in  nature  from  vital  contraction,  might  yet  be  mistaken 
for  it;  and  the  same  may  happen  with  acids  and  some  other  chemical 
agents,  when  employed  in  a concentrated  state  : in  using  such  stimu- 
lants, therefore,  care  should  be  taken  to  avoid  this  source  of  deception. 

3.  We  become  conscious  of  impressions  made  on  various  parts  of 
the  body,  both  external  and  internal,  by  the  faculty  of  sensation ; and 
the  parts  or  textures,  impressions  on  which  are  felt,  are  said  to  be 
sensible,  or  to  possess  the  vital  property  of  “ sensibility.” 

This  property  manifests  itself  in  very  different  degrees  in  different 
parts;  from  the  hairs  and  nails,  which  indeed  are  absolutely  insensible, 
to  the  skin  of  the  points  of  the  fingers,  the  exquisite  sensibility  of  which 
is  well  known.  But  sensibility  is  a property  which  really  depends  on 
the  brain  and  nerves,  and  the  different  tissues  owe  what  sensibility 
they  possess  to  the  sentient  nerves,  which  are  distributed  to  them. 
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Hence  it  is  lost  in  parts  severed  from  the  body,  and  it  may  be  imme- 
diately extinguished  in  a part,  by  dividing  or  tying  the  nerves  so  as  to 
cut  off  its  connexion  with  the  brain. 

In  estimating  the  degree  of  sensibility  possessed  by  a tissue,  whether 
in  the  human  subject  or  by  observations  made  on  the  lower  animals, 
which  for  obvious  reasons  are  much  less  satisfactory,  several  modi- 
fying circumstances  must  be  taken  into  account,  which  will  be  duly 
adverted  to  in  their  proper  place. 

It  thus  appears  that  the  nerves  serve  to  conduct  impressions  to  the  brain,  which 
give  rise  to  sensation,  and  also  to  convey  stimuli  to  the  muscles,  which  excite 
motion ; and  it  is  not  improbable  that,  in  both  these  cases,  the  conductive  pro- 
perty exercised  by  the  nervous  cords  may  be  the  same,  the  difference  of  effect  de- 
pending on  this,  that  in  the  one  case  the  impression  is  carried  upwards  to  the  sen- 
sorial part  of  the  brain,  and  in  the  other  downwards  to  an  irritable  tissue,  which 
it  causes  to  contract ; the  stimulus  in  the  latter  case  either  having  originated  in 
the  brain,  as  in  the  instance  of  voluntary  motion,  or  having  been  first  conducted 
upwards,  by  an  afferent  nerve,  to  the  part  of  the  cerebro-spinal  centre  devoted  to 
excitation,  and  then  transferred  to  an  efferent  or  muscular  nerve,  along  which  it 
travels  to  the  muscle.  If  this  view  be  correct,  the  power  by  which  nerves  con- 
duct sensorial  impressions  and  the  before  mentioned  “vis  nervosa”  are  one  and 
the  same  vital  property ; the  difference  of  the  effects  resulting  from  its  e.xercise 
being  due  partly  to  the  different  nature  of  the  stimuli  applied,  but  especially  to  a 
difference  in  the  susceptibility  and  mode  of  reaction  of  the  organs  to  which  the 
stimuli  are  conveyed. 

DEVELOPMENT  OF  THE  TEXTURES. 

The  tissues  of  organized  bodies,  however  diversified  they  may  ulti- 
mately become,  show  a wonderful  uniformity  in  their  primordial 
condition.  From  researches  which  have  been  made  with  the  micro- 
scope, especially  during  the  last  few  years,  it  has  been  ascertained 
that  the  different  organized  structures  found  in  plants,  and,  to  a certain 
extent,  also  those  of  animals,  originate  by  means  of  minute  v'esicles, 
or  cells.  These  cells,  remaining  as  separate  corpuscles  in  the  fluids, 
and  grouped  together  in  the  solids,  persisting  in  some  cases  with  but 
little  change,  in  others  undergoing  a partial  or  thorough  transformation, 
produce  the  varieties  of  form  and  structure  met  with  in  the  animal 
and  vegetable  textures.  Nay,  the  germ  from  which  an  animal  origi- 
nally springs,  so  far  at  least  as  it  has  been  recognised  under  a distinct 
form,  appears  as  a cell;  and  the  embryo,  in  its  earliest  stages,  is  but  a 
cluster  of  cells  produced  from  that  primordial  one;  no  distinction  of 
texture  being  seen  till  the  process  of  transformation  of  the  cells  has 
begun. 

No  branch  of  knowledge  can  be  said  to  be  complete;  but  there  is, 
perhaps,  none  which  can,  at  the  present  moment,  be  more  emphatically 
pronounced  to  be  in  a state  of  progress  than  that  which  relates  to  the 
origin  and  development  of  the  textures,  and  much  of  the  current 
opinion  on  the  subject  is  uncertain,  and  must  be  received  with  caution. 
In  these  circumstances,  in  order  both  to  facilitate  the  exposition,  and 
to  explain  to  the  reader  more  fully  the  groundwork  of  the  doctrines  in 
question,  we  shall  begin  with  a short  account  of  the  development  of 
the  tissues  of  vegetables;  for  it  was  in  consequence  of  the  discoveries 
made  in  the  vegetable  kingdom  that  the  happy  idea  arose  of  applying 
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the  principle  of  cellular  development  to  explain  the  formation  of  ani- 
mal structures,  and  they  still  allbrd  important  aid  in  the  stud}^  of  that, 
as  yet,  more  obscure  process. 


Nucteatpd  cells  from  a bulbous  root; 
magnified  290  diameters.  (Schwann.) 


OUTLINE  OF  THE  FORMATION  OF  VEGETABLE  STRUCTURE. 

When  a thin  slice  from  a succulent  part  of  a plant  is  viewed  under 
the  microscope,  it  is  seen  to  consist  chiefly  or  entirely  of  a multitude 

of  minute  vesicles  adhering  together,  of 
a rounded  or  angular  form,  and  contain- 
ing various  coloured  or  colourless  matters 
in  their  interior;  these  are  the  elementary 
cells  (fig.  1 ; fig.  2,  -).  Besides  such  cells, 

phasnogamoLis  or  flowering  plants  con- 
tain tubes,  vessels,  and  other  forms  of  tissue 
(fig.  2,  ; but  a great  many  plants  of 

the  class  cryptogamia  are  composed  en- 
tirely oi  cells,  variously  modified,  it  is 
true,  to  suit  their  several  destinations,  but 
fundamentally  the  same  throughout : nay, 
there  are  certain  very  simple  modes  of 
vegetable  existence,  in  which  a single  ce^ 
may  constitute  an  entire  plant,  as  in  the  well-known  green  powdery 
crust  which  coats  over  the  trunks  of  trees,  damp  walls,  and  other  moist 
surfaces.  In  this  last  case,  a simple  detached  cell  exercises  the  func- 
tions of  an  entire  independent  organism,  imbibing  and  elaborating  ex- 
traneous matter,  extending  itself  by  the  process  of  growth,  and  con- 
tinuing its  species  by  generating  other  cells  of  the  same  kind.  Even 
in  the  aggregated  state  in  which  the  cells  exist  in  vegetables  of  a 
higher  order,  each  cell  still,  to  a certain  extent,  exercises  its  functions 
as  a distinct  individual;  but  it  is  now  subject  to  conditions,  arising 
from  its  connexion  with  the  other  parts  of  the  plant  to  which  it  belongs, 
and  is  made  to  act  in  harmony  with  the  other  cells  with  which  it  is 
associated,  in  ministering  to  the  necessities  of  the  greater  organism  of 
which  they  are  joint  members.  These  elementary  parts  are  therefore 
not  simply  congregated  into  a mass,  but  combined  to  produce  a regu- 
larly organized  structure;  just  as  men  in  an  army  are  not  gathered 
promiscuously,  as  in  a mere  crowd,  but  are  regularly  combined  for  a 
joint  object,  and  made  to  work  in  concert  for  the  attainment  of  it; 
living  and  acting  as  individuals,  but  subject  to  mutual  and  general 
control. 

Now  the  varied  forms  of  tissue  found  in  the  higher  orders  of  plants 
do  not  exi.st  in  them  from  the  beginning;  they  are  derived  from  cells. 
The  embryo  plant,  like  the  embryo  animal,  is  in  its  early  stages  entirely 
formed  of  cells,  and  these  of  a very  simple  and  uniform  character; 
and  it  is  by  a transformation  of  some  of  these  cells  in  the  further  pro- 
gress of  development  that  the  other  tissues,  as  well  as  the  several 
varieties  of  cellular  tissue  itself,  are  produced.  The  principal  modes, 
as  far  as  yet  known,  in  which  vegetable  cells  are  changed,  are  tlie 
following. 
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1.  The  cells  may  increase  in  size;  simply,  or  along  with  some  of 
the  other  changes  to  be  imuiediately  described. 

2.  They  alter  in  shape.  Cells  have  originally  a spheroidal  or 

rounded  figure;  and  when  in  the  progress  of  growth  they  increase 
equally,  or  nearly  so,  in  every  direction,  and  meet  with  no  obstacle, 
they  retain  their  rounded  form.  When  they  meet  with  other  cells 
extending  themselves  in  like  manner,  they  acquire  a polyhedral  figure 
(fig.  2,  2)  by  mutual 


pressure  of  their  sides. 
When  the  growth  takes 
place  more  in  one  direc- 
tion than  in  another, 
they  become  flattened, 
or  they  elongate,  and 
acquire  a prismatic, 
fusiform,  or  tubular 
shape  (fig.  2,  ^). 

Sometimes,  as  in  the 
common  rush,  they  as- 
sume a star-like  figure, 
sending  out  radiating 
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Fig.  3. 


Stellate  cells  from  the 


Textures  seen  in  a longitudinal  section  of  the  leaf-stalk 
of  a flowering  plant. 

branches,  which  meet  the  points  of  similar  rays  from  adjacent  ceils 
(fig.  3). 

3.  The  cells  coalesce  with  adjoining  cells,  and 

open  into  them.  In  this  way  a series  of  elongated 
cells  placed  end  to  end  may  open  into  one  another 
by  absorption  of  their  cohering  membranes,  and 
give  rise  to  a tubular  vessel.  ^ 

4.  Changes  take  place  in  the  substance  and  in  the^s 
contents  of  the  cells.  These  changes  may  be  chemi- 
cal, as  in  the  conversion  of  starch  into  gum,  sugar, 

1 . ,1  j • ,1  1 r • I j bull-rush,  (Juncus.) 

and  jelly,  and  in  the  production  ot  various  coloured 

matters,  essential  oils,  and  the  like.  Or  they  may  affect  the  form  and 
arrangement  of  the  contained  substances  ; thus,  the  contents  of  the  cell 
very  frequently  assume  the  form  of  granules,  or  spherules,  of  various 
sizes;  at  other  times  the  contained  matter,  suffering  at  the  same  time 
a change  in  its  chemical  nature  and  in  consistency,  is  deposited  on  the 
inner  surface  of  the  cell-wall,  so  as  to  thicken  and  strengthen  it.  Such 
“ secondary  deposits,”  as  they  are  termed  by  botanists,  usually  occur 
in  successive  strata,  and  the  deposition  may  go  on  till  the  cavity  of  the 
cell  is  nearly  or  completely  filled  up  (fig.  4).  It  is  in 
this  way  that  the  woody  fibre  and  other  hard  tissues  of 
the  plant  are  formed.  It  farther  appears  that  the  par- 
ticles of  each  layer  are  disposed  in  lines,  running  spi- 
rally round  the  cell.  In  place  of  forming  a continuous 
layer,  these  secondary  deposits  may  leave  little  spots  of 
the  cell-wall  uncovered,  or  less  thickly  covered,  and  ligneous  cebTc.in- 
thus  give  rise  to  what  is  named  pitted  tissue  (fig.  2,  ®);  taming  stratified 
[or  ihev  may  be  irregularly  deposited,  forming  the  hard 
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Cross  section  of 
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substance  of  the  s<o??e  or  s/je//of  most  fruits 
(lig.  5 ;)]  or  they  may  assume  the  form  of  a 
slender  fibre  or  baud,  single,  double,  or  mul- 
tiple,running  ina  spiralmanneralong  the  in- 
sideofthe  cavity, or  formingaseriesof  sepa- 
rate rings  or  hoops,  as  in  spiral  and  annu- 
lar vessels  (fig.  2,  New  matter  may  be 
absorbed  or  imbibed  into  the  cells;  or  a 
portion  of  their  altered  and  elaborated  con- 
tents may  escape  as  a secretion,  either  by 
transudation  through  the  cell-wall,  or  by 
rupture  or  absorption  of  the  membrane. 
Lastly,  in  certain  circumstances,  cells  may 
be  wholly  or  partially  removed  by  absorp- 
tion of  the  membrane. 

5.  Cells  may  produce  or  generate  new 
The  mode  in  which  this  takes  place 


Sections  of  cells  strengthened  by 
internal  matter  irregularly  deposi-  cells. 

ted;  the  shaded  portion  indicates  .ji  immediately  Considered,  in  speak- 

the  remaining  cavities  : a,  cells  from  . > 

the  gritty  centre  ®f  the  pear;  6,  cells  mg  of  the  Origin  ol  animal  Cells. 
from  the  stone  of  the  plum.] 
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Passing  now  to  the  development  of  the  animal  tissues,  it  may  first 
be  remarked  generally,  that  in  some  instances  the  process  exhibits  an 
obvious  analogy  with  that  which  takes  place  in  vegetables;  certain  of 
the  animal  tissues,  in  their  earlier  conditions,  appearing  in  form  of  a 
congeries  of  cells  almost  entirely  resembling  the  vegetable  cells,  and, 
in  their  subsequent  transformations,  passing  through  a series  of  changes 
in  many  respects  parallel  to  some  of  those  which  occur  in  the  progress 
of  vegetable  development.  Cartilage  affords  a good  example  of  this. 
Figures  6 and  7,  are  magnified  representations  of  cartilage  in  its 
earlv  condition;  and  whoever  compares  them  with  the  appearance  of 
vegetable  cells,  shown  in  figures  1 and  2,  must  at  once  be  struck  with 


Fig.  6. 


the  resemblance.  Figs.  8 and  9,  show  the 
subsequent  changes  on  the  primary  cells 
of  cartilage ; the  parietes  are  seen  to 
have  become  thickened  by  deposit  of 
fresh  material,  the  spaces  within  the 
cells,  are  consequently  diminished,  while 
the  mass  between  the  cavities  is  in- 
creased. Now  this  change  seen  to  oc- 
cur in  the  cartilage  cells,  though  there 
may  be  a question  as  to  the  precise  mode 

„ . . in  which  it  is  brought  about,  may  very 

Section  of  a branchial  cartilag-e  of  ac  ■ i i ......  i •.!  ,l  ,L’  i • 

Tadpole,  showing  the  early  condition  Compared  With  the  thickening 

of  the  cells;  magnified  450  diameters. of  the  sides  of  the  vegetable  Cells,  which 
(Schwann.)  takes  place  when  they  are  converted 

into  the  woody  and  other  hard  tissues.  Again,  in  most  cartilages  the 
cells  increase  in  number  as  they  diminish  in  size,  new  ones  being 
funned  within  the  old,  as  happens  in  many  vegetable  structures. 
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Fig.  7. 


Fig.  8. 


Fig.  9. 


The  instance  now  given,  and  others  to  the  same  effect  which  will 
be  mentioned  as  we  proceed,  tend  to  show  the  fundamental  resem- 
blance of  the  process  of 
textural  development  in 
the  two  kingdoms ; but, 
when  we  come  to  inquire 
into  the  various  modifica- 
tions which  that  process 
exhibits  in  the  formation 
of  particular  textures,  we 
encounter  serious  diffi-  Cartilage  of  the  branchial  ray  of  a fish  {Cyprinus  ery- 
„ u-  mu  L in  different  stages  of  advancement ; mag- 

culties.  The  phenomena  450  diameters.  (Schwann.) 
are  sometimes  difficult  to 

observe,  and,  when  recognised,  they  are  perhaps  susceptible  of  more 
than  one  interpretation;  hence  have  arisen  conflicting  statements 
of  fact,  and  differences  of  opinion  at  present  irreconcilable,  which 
future  inquiry  alone  can  rectify,  and  which  in  the  mean  time  offer 
serious  obstacles  to  an  attempt  at  generalization  In  what  follows, 
nothing  more  is  intended  than  to  bring  together,  under  a few  heads, 
the  more  general  facts  as  yet  made  known  respecting  the  formation 
of  the  animal  textures,  in  so  far  as  this  may  be  done  without  too  much 
anticipating  details,  which  can  only  be  suitably  and  intelligibly  given 
in  the  .special  history  of  each  texture. 

Structure  of  Cells. — A cell,  before  it  has  undergone  alteration,  is  a 
round  or  oval  vesicle,  formed  of  thin,  transparent,  homogeneous,  flexible 
membrane;  varying  considerably  in  size,  but  never  passing  beyond  the 
dimensions  of  a microscopic  object.  It  contains  in  its  interior  a fluid 
or  more  consistent  matter,  pellucid  or  opaque,  and  in  the  latter  case 
generally  granular.  In  the  greater  number  of  cells  there  is  also  to  be 
seen,  at  some  period  of  their  existence,  a smaller  body,  called  the 
“ nucleus,”  which,  as  will  afterwards  appear,  performs  an  important 
part  in  their  economy.  Schleiden  attributed  to  it  the  function  of  pro- 
ducing the  cell,  and  accordingly  named  it  the  “ cytoblast,”  an  appella- 
tion which  is  synonymous  with  “ cell-germ.”  In  the  nucleus  are 
commonly  to  be  seen  one  or  two,  rarely  more,  minute  eccentric  spots; 
these  are  the  nucleoli. 

The  nucleus  (ffg.  1,  is  of  a round  or  oval  shape,  and  more  con- 
stant in  size  than  the  cell  itself:  its  average  diameter  in  animal  cells  is 
from  to  4 oW  ; its  aspect  is  usually  granular  and  dark, 

often  with  a yellowish  hue,  but  sometimes  quite  homogeneous,  trans- 
parent, and  colourless.  In  some  cases  it  is  solid  throughout,  being 
then  made  up  of  flne  molecular  matter,  or  consisting  of  a cluster  of 
large  granules;  in  other  instances,  especially  in  animal  cells,  its  mass 
appears  to  be  hollow,  or  at  least  less  consistent  in  the  centre ; or  it 
may  present  itself  as  a perfect  vesicle,  inclosing  matters  of  very  vari- 
able nature.  It  seems  probable,  also,  that  the  large  granules  of  which 
some  nuclei  appear  to  be  made  up,  are  in  reality  vesicles,  containing 
peculiar  matters  in  their  interior;  examples,  indeed,  of  composite 
vesicular  nuclei  of  this  description  have  been  pointed  out  by  Goodsir 
in  various  secreting  structures. 
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As  to  the  nature  of  the  nucleolus  (fig.  1,  “),  little  is  known;  it  has 
even  been  questioned,  whether  the  little  spots  termed  nucleoli  are 
actually  corpuscles  or  vesicles  inclosed  in  the  nucleus,  or  merely 
minute  cavities  in  its  substance.  Schleiden,  however,  states,  that  in 
crushing  the  nucleus  of  vegetable  cells,  he  has  seen  the  nucleolus  re- 
main entire,  and  in  such  cases,  of  course,  it  must  have  been  a dis- 
tinct body.  In  many  cells  the  nucleus  presents  no  appearance  of  a 
nucleolus. 

The  nucleus  may  lie  free  in  the  cavity  of  the  cell;  more  commonly 
it  is  attached  to  the  inside  of  the  cell-wall,  and  in  some  cases  it  is 
partially  or  wholly  imbedded  in  the  substance  of  the  membrane. 
Henle  describes  the  nucleus  of  the  pigment  cells  as  situated  quite  on 
the  outside,  in  a dimple  of  the  cell-wall;  but,  I must  confess,  it  has  to 
me  appeared  otherwise : he  also  assigns  an  exterior  position  to  the 
nucleus  of  the  cells  of  the  crystalline  lens. 

It  very  generally  happens,  that,  when  cells  are  exposed  to  the  action 
of  certain  chemical  agents,  their  diflerent  parts  are  differently  acted 
on.  Thus,  in  many  cases  acetic  acid  speedily  dissolves  the  granular 
or  coloured  contents  of  the  cell,  leaving  the  nucleus  entire,  and  render- 
ing it  more  sharply  defined  and  more  conspicuous;  and  the  cell  mem- 
brane itself  may  be  sometimes  dissolved  by  the  same  agent,  and  the 
nucleus  liberated.  But,  notwithstanding  this  and  other  aids  to  investi- 
gation, it  is  not  always  possible  to  say  whether  a given  corpuscle  is  to 
be  reckoned  as  a cell,  or  as  a vesicular  nucleus. 

Cells  are  often  seen  without  nuclei;  in  vegetable  cellular  tissues, 
indeed,  this  is  the  general  rule:  but,  doubtless,  in  most  of  these  in- 
stances nuclei  have  at  one  time  been  present,  and  have  subsequently 
disappeared.  Cells  occur,  however,  both  in  animal  and  vegetable 
structures,  in  which  nuclei  have  never  at  any  time  been  discovered. 

Origin  and  Multi  flic  ati  on  of  Cells. — The  soft  or  liquid  organizable 
matter  out  of  which  cells  are  immediately  produced,  is  named  “ blas- 
tema,” or  “ cytoblastema.”  This  substance  may  be  contained  in  cells ; 
it  may  be  lodged  in  their  interstices,  or  in  the  meshes  of  a tissue;  or 
it  may  be  deposited  on  the  surface  of  parts.  When  the  circulation  of 
the  blood  is  once  established  in  the  animal  system,  the  clear  part  of 
that  fluid,  “ the  plasma,”  or  “ liquor  sanguinis,”  as  it  is  called,  may  be 
regarded  as  a generally  diffused  blastema,  or  at  least  as  a general 
source  whence  the  organizable  material  or  blastema  is  derived.  There 
is  reason  to  believe  that  new  cells  may  arise  in  any  of  those  situations 
in  which  the  blastema  is  found ; that  is  to  say,  they  may  be  formed 
within  previously  existing  or  parent  cells,  or  in  the  interstitial  and  free 
blastema.  The  included  or  “endogenous”  mode  of  origin  is  the  most 
general  in  the  vegetable  kingdom ; it  occurs  also  in  the  animal  body, 
as  in  the  ovum,  in  cartilage,  and  in  some  other  structures ; but  Schwann 
maintains  that  in  animals  the  free  or  interstitial  mode  of  origin  is  the 
more  common. 

Now,  as  to  the  process  by  which  cells  are  formed,  it  appears,  from 
the  statements  of  competent  observers,  that  it  may  take  place  in  more 
ways  than  one;  and  it  must  be  confessed  that,  for  the  present  at  least, 
these  several  modes  of  production  of  cells  cannot  with  certainty  be 
referred  to  one  common  principle. 
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1.  Formation  of  a cell  on  a nucleus. — A nucleus  being  produced  in 
the  first  instance,  by  a process  to  be  afterwards  considered,  the  mem- 
brane of  the  cell  is  formed  on  the  surface  of  the  nucleus,  at  first  closely 
surrounding  it,  but  soon  separating  at  one  side,  and  gently  rising  up 
like  a watch-glass  on  a watch  (fig.  10).  The  cell-wall,  continuing  to 
extend,  soon  becomes  much  larger  than  the  nucleus,  which  at  last  is 
left  at  some  point  of  the  circumference  of  the  cell  imbedded  in  the 
substance  of  the  membrane,  where  it  may  either  remain,  or  be  re- 
moved by  liquefaction  or  absorption. 

This  is  the  process,  as  it  has  been  Fig- 10- 

traced  in  vegetables  by  Schleiden,  who 
was  the  first  to  discover  the  impor-  « # 0 g) 

tant  part  performed  by  the  nucleus, 
or  “ cytoblast,”  as  he  accordinsly  . . ^ 

named  it.  Schwann  conceives  that the  nucleus,  ac. 
animal  cells  usually  originate  from  cording  to  Schleiden’s  view, 
nuclei  or  cytoblasts,  in  like  mianner. 

A layer  of  matter  is  deposited  and  condensed  on  the  surface  of  the 
nucleus ; it  then  rises  in  form  of  a film  or  membrane,  and  separates  to  a 
greater  or  less  extent  from  the  nucleus,  which  remains  adherent  to  its 
inner  surface,  or  assumes  a more  central  position.  The  cell  membrane 
becomes  firmer  and  usually  thicker  as  it  extends ; its  expansion  being 
accompanied  by  actual  growth  and  increase  of  substance,  and  not 
being  simply  the  result  of  mechanical  distension  by  the  fluid  w'hich 
accumulates  in  its  cavity. 

Such  being  the  manner  in  which  a cell  is  formed  round  a nucleus, 
we  have  next  to  inquire  how  the  nucleus  itself  originates;  and  here 
we  meet  with  a difierence  of  opinion.  Schleiden  and  Schwann  con- 
ceive that  nucleoli  first  appear  in  the  blastema ; that  then,  round  one 
or  sometimes  more  of  these  nucleoli,  fresh  matter  is  aggregated,  and 
the  resulting  little  mass,  becoming  defined  on  the  surface,  constitutes 
the  nucleus^  (fig.  10).  Schwann,  indeed,  regards  the  formation  of  a 
cell  and  the  formation  of  a nucleus  as  a repetition  of  the  same  process  ; 
a deposit  first  taking  place  round  the  nucleolus  to  form  the  nucleus, 
and  then  a second  layer  being  deposited  on  the  nucleus  to  form  the 
cell.  He  compares  the  process  to  that  of  crystallization,  and  ascribes 
the  chief  differences  between  the  one  and  the  other  to  the  circumstance, 
that  the  permeable  organic  substance  of  the  cell  admits  of  increase, 
not  only  by  external  apposition  of  new  particles,  but  by  the  intus- 
susception of  new  matter  between  the  particles  already  deposited ; 
whereas  a crystal  can  grow  only  in  the  former  way.^  Henle  suggests 


' Mr.  Addison  also  describes  (he  formation  of  cells  and  their  nuclei  (in  lymph)  in  this 
manner.  (Med.  Gazette,  lS41-4'2,  p.  146.) 

“ Whatever  opinion  may  be  entertained  as  to  the  soundness  of  this  and  other  speculative 
views  of  Schwann  respecting  the  economy  of  cells,  there  can  be  no  question  that  his  dis- 
cussion  of  them  is  highly  instructive  ; it  will  be  found  in  his  admirable  exposition  of  the 
whole  subject  of  the  cellular  origin  of  the  animal  tissues.  (Microscopische  Untersuchungen, 
&c.  Berlin,  1839.)  To  Schwann’s  celebrated  work,  as  well  as  to  the  writings  of  Schlei- 
den (translated  in  Taylor’s  Scientific  iVlemoirs),  Valentin,  Henle,  and  Barry,  the  reader  is 
referred,  as  original  sources  of  information  on  all  that  rehates  to  the  development  of  the 
textures. 
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a different  view  as  to  tlie  formation  of  the  nucleus,  and  brings  forward 
arguments  to  show  that  it  is  formed  independently  of  a nucleolus. 
He  supposes  that  elementary  granules  of  a discoid  figure,  and  from 
tt’jdo  ?^()’()ct  of  an  inch  in  diameter,  first  appear  in  the  blastema; 
that  two,  three,  or  four  of  these  group  together  to  form  the  nucleus; 
that  their  union  is  at  first  imperfect,  and  may  continue  so  even  some 
time  after  the  cell  is  somewhat  advanced  in  formation;  but  that  they 
ultimately  become  completely  blended  into  a single  mass.  It  is  well 
known  that  in  many  cells,  such  as  the  corpuscles  of  lymph,  mucus, 
and  pus,  the  nucleus,  when  acted  on  by  weak  acetic  acid,  appears 
divided,  either  completely  or  partially,  into  two  or  three  segments, 
and  these  Henle  conceives  to  be  its  constituent  granules,  as  yet  im- 
j>erfectly  united. 

Nevertheless,  he  does  not  deny  that  a nucleus  may  be  formed  by  the  aggrega- 
tion of  matter  round  a single  elementary  granule,  and  it  does  not  appear  in  what 
respect  such  a mode  of  formation  differs  from  that  proceeding  from  a nucleolus, 
as  described  by  Schleiden.  Indeed,  it  is  not  easy  to  see  how,  in  any  case,  a dis- 
tinction is  to  be  made  between  the  “ elementary  granules’’  of  a nucleus,  espe- 
cially when  they  have  not  coalesced,  and  Schleiden’s  nucleoli.  It  is  clear,  also, 
that  the  nucleus  contains,  besides  the  grannies,  some  other  matter  which  sur- 
rounds them  and  binds  them  together,  and  which  is  softened  or  dissolved  by 
acetic  acid.  Respecting  these  elementary  granules,  Henle  further  states,  that 
'■  they  present  themselves  wherever  new  formations  are  about  to  take  place.” 
He  supposes  that  they  are,  for  the  most  part,  minute  vesicles  filled  with  fat,  but 
that  in  forming  a nucleus  their  chemical  nature  is  changed,  the  nucleus  acquiring 
the  characters  of  a protein  compound.  Lastly,  he  thinks  it  probable  that  these 
vesicular  bodies  are  originally  merely  minute  particles  of  oil  rvhich  acquire  a 
vesicular  envelope  of  albuminoid  matter,  on  the  physical  principle  pointed  out  by 
Ascherson,  viz.  that  globules  of  oil  when  brought  into  contact  with  liquid  albumen, 
or  some  similar  substance  with  which  oil  does  not  mix,  become  instantly  sur- 
rounded with  a coherent  film  or  coating  of  that  substance,  and  thus  acquire  a 
vesicular  character. 

Once  the  cell-wall  is  formed,  the-nucleus  may  remain  without  further 
change;  or  it  may  continue  to  grow  larger,  but  always  less  rapidly 
than  the  envelope;  or  it  may  disappear  altogether,  as  already  slated: 
indeed  this  is  the  general  rule  with  vegetable  cells.  Other  changes 
■which  it  undergoes  will  be  afterwards  mentioned. 

2.  Resolution  of  the  nucleus  of  a cell  into  new  cells. — This  mode 
of  production  has  been  inferred  from  the  following  succession  of 
phenomena;  which  has  not,  indeed,  been  actually  seen  to  occur  in  the 
same  cell,  but  has  been  traced  in  a series  of  cells,  apparently  in  dif- 
ferent stages  of  progress.  1.  A cell  is  seen  with  a nucleus.  2.  The 
nucleus  has  vanished,  and  in  its  place  a group  of  young  nucleated  cells 
have  appeared,  within  the  original  cell.  3.  The  young  progeny,  in- 
creasing in  size,  escape  by  rupture  or  absorption  of  the  parent  cell. 

In  this  case  are  we  to  suppose  that  the  nucleus  of  the  original  cell  becomes 
resolved  into  shapeless  blastema,  from  which  fresh  nucleoli  and  nuclei  arise  and 
produce  the  new  cells?  or  do  the  granules  of  the  parent  nucleus,  or  the  segments 
into  which  it  rnay  divide,  serve  as  nucleoli  or  perhaps  as  smaller  nuclei  round 
which  cell  membranes  are  formed,  they  themselves  growing  larger  all  the  while  ? 
or,  lastly,  are  tliese  granules  really  minute  vesicular  bodies  which  at  once  expand 
into  perfect  cells,  subsequently  , acquiring  nuclei,  which  in  .turn  may  go  through 
the  same  process  ? The  under-mentioned  observations  of  Kolliker  agree  with  the 
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second,  and  several  facts,  stated  by  Barry  and  Goodsir,  vrith  the 
last  of  these  suppositions.  Dr.  Barry,  however,  represents  the 
nucleus  as  affording  many  series  of  cells  in  succession;  those 
last  formed  pushing  outwards  their  older  and  larger  predecessors 
in  concentric  ranks,  towards  the  circumference  of  the  parent  ceU 
(fig.  11).  He  conceives,  also,  that  the  young  cells  themselves 
contain  incipient  cells  of  a stiU  younger  generation  in  their  in- 
terior; in  short,  that  the  same  process  which  occurs  in  the  pri- 
mary cell  takes  place  in  each  one  of  its  progeny,  and  that  it  is 
impossible  to  say  where  the  series  of  new  generations  terminates. 

Moreover,  he  states  that  only  some  of  the  young  cells  survive, 
namely,  those  into  which  the  nucleus  in  the  end  divides ; the  rest 
having  only  a temporary  existence,  and  disappearing  by  liquefac- 
tion ; and  he  supposes  that  the  transitory  cells  serve  to  elaborate 
material  to  be  afterwards  assimilated  by  the  persistent  ones. 

To  this  head  is  to  be  referred  the  increase  of  cells  by 
reduplication,  which  is  seen  to  take  place  in  the  ovum 
after  fecundation,  and  probably  occurs  also  at  after- 
periods in  the  growth  of  some  of  the  textures.  The  following  is  an 
outline  of  that  process,  as  observed  by  Kolliker^  in  the  ova  of  certain 
parasitic  v/orms,  in  which  it  presents  itself  in  its  least  complex  form, 
and  from  the  transparency  of  the  objects  can  be  traced  with  compara- 
tive ease. 

Before  impregnation  there  is  seen,  as  usual,  within  the  ovum  in  the 
midst  of  the  yolk  the  vesicular  body  named  the  germinal  vesicle ; this 
contains  a smaller  mass  within  it,  the  macula  germinativ'^a,  and  has 
therefore  the  aspect  of  a nucleated  cell.  After  the  ovum  has  been 
fecundated,  the  germinal  vesicle  vanishes,  all  trace  of  it  being  lost ; 
but  in  its  place  a nucleated  cell  soon  presents  itself,  which  appears  to 
be  a new  formation  (fig.  12,  a).  This  first  “ embryonic  cell”  is  soon 


Fig.  11. 


Scheme  from 
Dr.  Barry,  show- 
ing young  cells 
growing  within  a 
larger  one  in  con- 
centric series. 
One  of  the  young 
cells  is  represent- 
ed as  filled  with 
a still  younger 
generation. 


Fig.  12. 

C X) 


A,  B,  c,  D,  successive  stages  of  the  ovum  of  Ascaris  dentata,  showing  duplication  of  cells. 
E,  F,  G,  H,  ovum  of  Cucullanus  elegans,  showing  the  advance  of  the  process.  (From  Kol- 
liker’s  Memoir.) 


succeeded  by  two  others  (b),  these  by  four  (d),  and  these  again  by 
eight;  the  number  thus  doubling,  and  the  cells  becoming  individually 

' Muller’s  Archiv.,  1843,  p.  68. 
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smaller  (f.  g),  till  there  results  a large  mass  of  cells  (h),  which  assumes 
the  form  of  the  embryo.  Now,  in  this  case  it  is  clearly  ascertained 
that  at  every  reduplication  a pair  of  new  cells  is  formed  within  each 
of  those  already  existing,  the  old  or  parent  cells  then  disappearing, 
and  the  new  ones  becoming  free;  and  stages  of  the  process  are  ob- 
served, in  which  the  parent  cells,  not  having  yet  disappeared,  are  seen 
with  a couple  of  young  ones  still  included  wiihin  them  (c  and  e). 

It  seems  probable  that,  when  the  two  young  cells  are  about  to  be 
formed,  the  nucleus  of  the  parent  cell  divides 
into  two,  and  that  each  segment  then  gives  rise 
2 3 to  a new  cell.  In  support  of  this  view,  Kolli- 

O 0 0 ker  states  that  he  has  occasionally  observed 

^ cells  with  the  nucleus  elongated  ; others  in 
Cells  from  ovum  of  Cuculla- vyi^ich  it  was  constricted  in  the  middle,  as  if 

nus,  showing  supposed  division  ^ I • ..i  *.l 

of  the  nucleus.  (Kolliker.)  ^bout  to  divide  ; in  Others,  again,  there  were 

two  nuclei,  of  smaller  size  than  the  single 
nucleus  of  adjoining  cells,  as  if  they  had  just  arisen  from  the  division 
of  a larger  one^  (fig.  13,  ^ ■*). 

3.  Matter  collects  round  a nucleated  cell,  and  the  whole  becomes 
inclosed  in  an  envelope,  thus  constituting  a larger  cell,  to  which  the 
inclosed  one  serves  as  a nucleus.  Cells  of  this  kind  have  been  called 
“ complicated,”  or  “ complex”  cells.’^  The  ganglionic  globules  of  the 
brain  and  nerves,  to  be  afterwards  described,'  have  been  looked  on  as 
complex  cells,  and  are  supposed  to  be  formed  in  the  manner  described. 
The  ovum  itself  is  an  instance  of  a complex  cell:  a small  corpuscle, 
the  “ germinal  spot,”  appears  first ; round  this,  as  a nucleus,  a cell, 
the  “germinal  vesicle,”  is  formed;  and  then  the  matter  of  the  yolk 
collects  round  the  germinal  vesicle,  and  gets  inclosed  in  an  exterior 
membrane;  this  becomes  a second  cell,  and  includes  the  germinal 
vesicle  as  its  nucleus. 

The  curious  phenomenon  of  furrowing,  or  rather  cleaving,  of  the 
yolk,  now  known  to  occur  in  the  ova  of  many  animals  as  one  of  the 
earliest  effects  of  fecundation,  is  connected  with  the  production  of 
complex  cells.  This  remarkable  process  appears  to  take  place  in  the 
following  manner. 

When  the  ovum  is  fertilized,  the  germinal  vesicle,  as  usual,  disap- 
pears, and  a new  cell  takes  its  place  in  the  centre  of  the  yolk.  At 
the  same  time  the  mass  of  the  yolk  appears  to  shrink,  as  if  its 
granules  had  become  more  deni?ely  congregated  round  the  central 
cell.  This  first  embryonic  cell  gives  place  to  two  others;  then  the 
yolk  divides  into  two  halves,  and  each  half  incloses  one  of  the  first 
pair  of  cells  in  its  centre  (fig.  14,  a).  The  first  two  cells  are  suc- 
ceeded by  twice  as  many  new  ones,  and  the  two  masses  of  yolk  are 


' The  apparent  division  of  a cell,  by  the  formation  of  a partition  across  its  cavity,  which 
has  been  supposed  to  be  a common  mode  of  multiplication  of  cells  in  vegetables,  is  in  most 
eases,  very  probably,  as  Schlciden  explains,  merely  an  instance  of  the  endogenous  pro- 
duction of  twin  cells,  the  contiguous  sides  of  which  Ibrtn  the  septum,  as  in  c (fig.  12).  But 
it  is  doubtful  whetlier  the  multiplication  by  partition  of  a cell  may  not  occur  in  the  aigse,  as 
Mold  has  described;  Valentin  refers  to  corroborative  observalions  by  Shuttleworth,  as  yet 
unpublished. 

^ By  Henie  : “secondary”  cells  might  perhaps  be  a more  fitting  appellation,  but  that 
term  has  already  been  emjrloyed  in  another  sense. 
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subdivided  into  four,  each  new  yolk-segment  inclosing  a cell  in  its 
centre,  as  before  (fig.  14,  b).  The  central  cells  and  the  inclosing 
segments  of  the  yolk  are  again  doubled  so  as  to  form  eight,  and  this 
duplication  of  the  cells  and  concomitant  cleaving  of  the  yolk  are  con- 
tinued till  the  masses  are  greatly  increased  in  number  and  reduced  in 
size  (c,  D,  e)  ; each  of  them  being  then  a complex  cell  containing  a 

Fig.  14. 


Cleaving  of  the  yolk  after  fecundation. — a,  b,  c,  (from  Kolliker,)  ovum  of  Ascaris 
nigrovenosa  ; d and  e,  that  of  Ascaris  acuminata  (from  Bagge). 

smaller  cell  within,  together  with  more  or  less  of  the  matter  of  the 
yolk  in  different  instances.  Their  further  changes  and  ultimate  desti- 
nation it  is  unnecessary  here  to  pursue. 

While  it  is  admitted  that  the  segments  of  the  yolk  eventually  become  inclosed 
by  membranes  and  form  true  cells,  it  has  been  questioned  whether  its  earlier  and 
larger  subdivisions  are  really  surrounded  by  an  enveloping  membrane.  Ac- 
knowledging the  difficulty  of  the  question,  I should  nevertheless  be  disposed, 
from  what  I have  seen  in  the  ovum  of  the  ascaris,  to  answer  it  in  the  affirmative, 
as  regards  that  instance  at  least.  As  to  the  mode  of  multiplication  of  the  included 
cells,  we  can  hardly  doubt  that  each  pair  of  young  cells  is  formed  within  the 
cell  immediately  preceding,  by  subdivision  of  its  nucleus,  in  the  manner  pre- 
viously described  (see  lower  cell  in  x) ; the  difference  in  this  case  being,  that  each 
of  the  young  cells,  on  escaping  from  the  maternal  one,  becomes  wrapt  up  in  the 
centre  of  a mass  of  yolk.  The  duplication  of  the  ceU  must  of  course  take  place 
before  the  division  of  its  including  yolk-mass  (see  lowest  segment  of  b),  and  is 
doubtless  a necessary  condition  of  it.  As  to  the  mechanism  of  the  latter  process, 
we  may  presume  that  the  cells  exercise  a sort  of  attraction  on  the  substance  of 
the  yolk,  causing  it  to  gather  round  them  as  so  many  separate  centres.  The 
shrinking  of  the  granular  mass,  already  noticed,  apparendy  from  the  more  close 
aggregation  of  its  granules  round  the  central  cell,  is  in  harmony  with  this  suppo- 
sition. I may  remark  that  in  the  ova  of  the  ascaris  nigrovenosa,  and  asc.  acumi- 
nata, the  granules  of  the  yolk  exhibit  very  lively  molecular  movements.  On  one 
occasion,  when  one  of  the  large  segments,  into  which  the  yolk  is  first  cleft,  divi- 
ded itself  into  two  portions  while  actually  under  inspection,  I first  observed  a 
very  obvious  heaving  motion  among  the  granules  throughout  the  whole  mass ; 
then  ensued  a constriction  at  the  circumference,  which,  proceeding  inwards,  soon 
completed  the  division ; but  all  this  time  the  central  cells  were  quite  hidden  by 
the  enveloping  granular  matter.' 

The  process  above  described,  in  some  animals,  affects  only  a part  of  the  yolk ; 
while  in  others,  again,  it  has  not  been  discovered. 

' Dr.  Barry  has  called  attention  to  the  very  interesting  fact  of  the  resemblance  between 
the  spontaneous  division  of  infusorial  animalcules,  and  the  process  liere  described.  The 
phenomenon  observed  in  infusoria  of  the  division  of  a pellucid  globule  within  the  animal, 
which  precedes  the  division  of  its  entire  body,  is  probably  owing  to  the  formation  "f  two 
Cl  lls  within  a central  one,  and  to  their  subsequent  -separation  from  each  other,  to  become 
the  central  cells  of  the  respective  segments  of  the  body,  as  happens  in  the  divided  yolk. 
It  is  worthy  of  inipiiry  whether  certain  phenomena  observed  in  the  vegetable  kingdom 
may  not  be  referable  to  a similar  process;  as,  for  instance,  the  subdivision  of  a granular 
mass  into  separate  portions,  which  occuis  in  the  formation  of  the  sporules  of  mosses  and 
hepaticBB. 
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4.  A cell  may  arise  williout  ihe  previous  formation  of  a nucleus. 
Schwann  describes  such  cells  as  occurring  within  larger  ones  in  the 
•‘chorda  dorsalis”  (a  transitory  cartilaginous  structure)  of  the  tadpole 
and  fish.  He  states  that  they  commence  as  small  spherules,  which 
either  from  the  beginning  are,  or  subsequently  become,  hollow,  and 
ex|>and  into  cells.  Vogt  maintains  that  they  afterwards  acquire 
nuclei,  but  his  descri|ition  is  ambiguous.  Other  examples  are  given 
of  a cell  commencing  as  a small  granule  or  spherule,  and  subsequently 
acquiring  a nucleus.* 

Another  mode  in  which  a cell  is  said  to  be  formed  without  a 
nucleus,  is  by  the  agglomeration  of  granular  matter  into  a considera- 
ble mass,  which  becomes  surrounded  by  a membrane ; there  results 
a cell  filled  with  granular  contents,  but  without  a proper  nucleus. 
The  large  granulated  corpuscles  which  have  been  described  as  some- 
times occurring  in  inflammatory  exudations,  and  in  various  morbid 
growths,  under  the  name  of  -‘compound  inflammation  globules,”  are 
said  to  be  exarrqales  of  this  (Henle).  The  sporules  of  certain  algae 
are  also  described  as  being  formed  in  the  same  way. 

5.  In  some  of  the  most  simple  vegetables  multiplica- 
F>g- 15.  tion  takes  place  by  a sort  of  sprouting  of  young  cells 
from  the  old  ones.  In  the  yeast-plant,  for  example,  (fig. 
15,)  the  young  cells  are  seen  in  various  stages  of  growth, 
springing  from  the  circumference  of  older  and  larger 
cells.  The  young  cell  is  usually  described  as  being  at 
first  a mere  saccular  protrusion  of  the  wall  of  the  old 
cell  and  becoming  afterwards  cut  off" from  it;  but  I must 
confess  that,  in  this  instance,  I have  never  been  able  to 
satisfy  myself  that  the  cavity  of  the  young  cell  commu- 
nicated with  that  of  its  parent  cell,  as  represented  in  the 
figure,  even  in  its  earliest  stages;  although  the  lateral 
protrusion  of  a cell  doubtless  occurs  in  various  other 
algae. 

Magnified  fig- 
ure of  the  yeast-  Finally,  as  to  the  nature  and  origin  of  the  cell-germ.  From 
plant,  Saccharo-  -what  has  been  stated  in  the  preceding  paragraphs,  it  -will  be 
myces  cerevisitB.  apparent  that  a nucleus  and  a cell-germ,  or  cytoblast,  are  not 
(After  Meyen.)  always  the  same  thing.  In  many  cases  the  cell  is  formed  round 
a nucleus,  and  the  latter  may  be  then  properly  called  a cytoblast, 
though  it  may  itself  owe  its  origin  to  a nucleolus.  In  other  instances  the  nucleus 
seems  to  be  an  after-formation  in  a cell  originally  without  one,  serving  as  a sort 
of  reproductive  or  generative  organ  to  furnish  the  germs  or  rudiments  of  young 
cells.  It  may  be  a cytoblast,  therefore,  in  two  senses, — by  generating  the  cell 
which  contains  it,  and  by  resolving  itself  into  the  germs  of  a new  cell-family;  but 
it  was  in  the  former  character  that  the  term  was  applied  to  it  by  Schleiden,  and 
in  this  sense  there  are  other  objects  which  equally  deserve  the  appellation : we 
have  seen,  indeed,  that  a cell  itself  may  stand  in  the  relation  of  a cytoblast  to  a 
larger  cell  formed  round  it.  When  several  cellules  arise  within  a larger  cell  by 
resolution  of  its  nucleus,  their  germs,  or  first  rudiments,  are  described  as  minute 
spherules  much  resembling  nucleoli ; and  these,  perhaps,  becoming  hollow,  may 
at  once  expand  into  cells,  or  they  may  become  surrounded  by  a cell-membrane, 
but  without  the  intermediate  step  of  forming  the  larger  body  usually  termed  a 
mrcleus.  The  so-called  nucleus  in  the  cells  of  the  ovum  of  the  entozoa,  already 

' See,  among  others,  Maelcod,  in  bond,  and  Edin.  Journal  of  Medical  Science,  1842, 
p.  8-29. 
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described  (figs.  12,  1 3,  and  14),  corresponds  more  witb  a nucleolus,  if  size  be 
regarded  as  a character,  and  this  body  is  supposed  to  divide  into  two  ceU-germs. 
Lastly,  minute  spheroidal  cell-rudiments,  which  grow  into  cells,  would  seem  to 
occur  free  in  the  blastema,  from  whatever  source  they  have  been  originally  de- 
rived. 

Seeing  the  successive  generations  of  cells  which  proceed  from  a single  one  in 
the  ovum,  and  the  propagation  of  cells  in  a similar  manner  which  in  many  cir- 
cumstances occurs  at  after-periods,  physiologists  have  been  naturally  led  to  look 
to  the  germinal  vesicle  of  the  oruim  tor  the  original  source  to  which  all  succeed- 
ing ceU-germs  in  the  economy  might  be  traced  back ; and,  that  vesicle  being 
itself  derived  from  the  parent  organism,  they  have  conceived  that  a pecuhar 
germinative  matter,  probably  constituting  the  substance  of  the  germinal  spot, 
is  handed  down  from  parent  to  offspring,  and,  receiving  an  impulse  by 
fecrmdation,  begins  in  the  ovum  the  series  of  assimilative  and  reproductive 
actions  which  is  afterwards  continued  throughout  fife.  Dr.  Barry  has  given  a 
formal  theory  of  the  origin  and  multiplication  of  cells,  in  which  he  represents  the 
germinative  matter  as  a peculiar  pellucid  substance,  and  proposes  to  call  it  “hya- 
line.” He  conceives  that  this  substance  is  derived  from  the  germinal  spot  of  the 
ovum,  and,  after  fectmdation  by  the  male,  acquires  remarkable  properties,  among 
others,  that  of  increasing  by  the  assimilation  of  new  matter,  and  that  of  propaga- 
ting itself  by  division ; and  he  supposes  that  the  globules  into  which  it  divides 
form  so  many  germs  of  new  cells ; according  to  him,  therefore,  the  cell-germ  is  a 
globule  of  hyaline.  He  is  farther  of  opinion,  that  many  cells  which  have  but  a 
transitory  existence,  are  intended  for  no  other  purpose  than  to  reproduce  the 
hyalme ; successive  generations  of  them  being  sometimes  employed  in  elabora- 
ting this  substance. 

It  is  in  the  very  nature  of  this  subject  to  excite  speculation  and  engender 
hypotheses ; and,  as  to  those  which  have  been  already  produced,  we  maybe 
permitted  to  remark,  that,  however  plausibly  they  may  harmonize,  with  some 
of  the  phenomena,  we  cannot  receive  any  one  of  them  with  confidence  mitil  it 
shah  have  stood  the  test  of  a much  more  extended  comparison,  than-  has  yet 
been  made,  with  the  results  of  observation. 

Transforination  of  Cells  and  Blastema. — In  the  conversion  of  cells 
into  the  several  textures,  there  is,  in  difierent  instances,  a great  differ- 
ence not  only  in  the  nature  and  extent  of  the  change  which  the  cells 
undergo,  but  also  in  the  condition  which  these  bodies  have  attained 
when  the  process  of  change  commences.  In  some  cases  they  have 
already  acquired  a distinct  cell-wall  and  cavity  ; but  in  others  they 
never  attain  the  condition  of  cells,  strictly  so  called,  and  the  process 
of  transformation  begins  whilst  they  may  be  said  to  be  but  in  a nas- 
cent state.  Indeed,  in  the  development  of  certain  textures,  as  wall 
afienvards  be  explained,  there  is  reason  to  believe  that  the  prelimi- 
nary process  of  cell-formation,  if  in  the  circumstances  we  may  pro- 
perly use  such  a term,  goes  no  farther  than  the  production  of  nuclei, 
and  that  the  blastema  surrounding  or  lying  between  the  nuclei,  which 
themselves  undergo  transformation,  is  at  once  converted  into  the  ele- 
ments of  the  tissue.  The  following  are  the  principal  modes  in  w'hich 
cells  or  their  elements  are  metamorphosed ; it  being  understood  that 
two  or  more  of  the  processes,  here  to  be  mentioned,  may  occur  in  the 
same  cell,  and  that  the  nucleus  also  undergoes  changes  which  will 
subsequently  be  explained. 

1.  Increase  in  size,  and  change  of  figure. — A cell  may  increase 
equally,  or  nearly  so,  in  all  its  dimensions,  in  which  case  it  preserves 
its  globular  shape;  but  more  commonly  the  growth  is  greater  in  cer- 
tain dimensions,  and  then  the  figure  becomes  depressed  and  discoid. 
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or  elongated  and  oval,  fusiform  or  strap-shaped.  When  growing  cells 
meet  one  another,  they  generally  acquire  an  angular  or  polyhedral 
figure;  and  this  may  be  combined  with  elongation  into  the  prismatic, 


Pigment  cells  from  the  tail  of  the  tadpole,  happens  with 

magnified  about  two  hundred  and  twenty-five  certain  varieties  of  pigment  cells 
diameters.  (Schwann.)  |jg 

aptly  compared  to  the  ramified  or  radiating  cells  found  in  the  rush 
and  some  other  plants  (fig.  3). 

•2.  Alteration  of  substance  and  of  contents. — While  the  above  de- 
scribed changes  of  figure  are  going  on,  the  cell-wall  usually  acquires 
increased  density  and  strength;  and  in  a flattened  cell,  when  much 
extended,  the  opposite  sides  cohere  so  as  to  obliterate  its  cavity.  The 
substance  of  cells  may  also  be  changed  in  its  chemical  nature,  as  in 
the  instance  of  the  cuticle,  where  the  cells,  while  deep-seated,  and 
recently  formed,  are  soluble  in  acetic  acid,  but  as  they  advance  to  the 
surface,  lose  this  property  and  acquire  a corneous  character. 

Granular  matter  contained  within  cells  may  be  dissolved  and  con- 
sumed whilst  the  cell  extends  itself,  as  happens  with  those  of  the  yolk 
of  the  bird’s  egg  when  they  join  to  form  the  early  rudiments  of  the 
embryo.  On  the  other  hand,  new  matters  may  appear,  as  fat  and 
pigment  within  the  adipose  and  pigmentous  cells,  and  the  peculiar 
constituents  of  certain  secretions  in  the  cells  of  secreting  organs  ; in 
which  last  case  the  cells  may  eventually  burst,  and  discharge  their 
contents. 

As  in  plants,  too,  the  new  substance  may  be  so  deposited  as  to 
augment  the  thickness  and  strength  of  the  cell-wall,  of  which  an 
example  occurs  in  the  thickening  of  the  sides  and  narrowing  of  the 
cavity  of  cartilage-cells  by  layers  of  new  matter  on  their  internal  sur- 
face. Or  the  process  may  assume  still  more  of  a plastic  and  organ- 
izing character,  as  in  the  endogenous  production  of  young  cells, 
already  described,  and  the  formation  of  the  spontaneously  moving 
bodies  named  spermatozoa,  or  spermatic  animalcules,  which,  in  plants 
as  well  as  in  animals,  are  produced  in  the  cavity  of  a cell. 

These  plastic  changes  are  equally  unexplained  with  the  other  alterations  of 
form  and  structure  which  accompany  the  production  and  metamorphoses  of  cells. 
As  regards  the  changes  in  the  quantity  and  chemical  nature  of  the  contained 
matter,  it  may  be  remarked,  that  the  introduction  of  new  matter  into  a cell  is  so 
far  a phenomenon  of  imbibition,  and,  as  such,  must  be  to  a certain  extent  depen- 
dent on  the  endosmotic  effect  produced  by  the  substance  already  wdthin  the  cell, 
and  on  the  comparative  facility  with  which  the  matter  to  be  introduced  is  im- 


Fig.  16. 


or  flattening  into  the  tabular 
form,  as  exemplified  in  the  co- 
lumnar and  scaly  varieties  of 
epithelium.  All  these  changes 
correspond  with  similar  trans- 
formations already  spoken  of, 
w hich  occur  in  vegetable  cells. 
A more  remarkable  change  of 
figure  occurs  in  those  instances 
where  a cell  shoots  out  into 
branches  at  various  points  of  its 
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bibed  and  transmitted  by  the  permeable  cell-wall.  Some  substances,  moreover, 
being  more  readily  imbibed  than  others  of  a different  nature,  the  quality  as  well 
as  the  quantity  of  the  imbibed  material  will  be  so  far  determined  by  the  same 
circumstances.  But,  while  an  alteration  in  the  contents  of  a cell  may  be  thus 
brought  about  by  the  imbibition  of  one  kind  of  matter  in  preference  to  another, 
the  contained  substance  may  be  also  changed  in  its  qualities  by  a process  of  con- 
version taking  place  within  the  cell,  and  there  are  two  conceivable  ways  in  which 
this  conversive  or  “metabolic”  process  may  possibly  occur.  1.  Chemical  action 
may  be  mutually  exerted  between  the  matter  originally  contained  in  the  cell,  and 
that  subsequently  introduced  into  it.  2.  It  has  been  supposed  that  the  process 
may  be  referred  to  the  class  of  phenomena  denominated  by  chemists  “ catalytic’’ 
actions,  or  actions  by  “ contact,”  in  which  a chemical  change  is  induced  in  a 
compound  by  the  presence  of  a second  body,  which,  as  far  as  appears,  does  not 
itself  necessarily  suffer  alteration,  and  it  is  conceived  that  the  cell-membrane  may 
exert  this  species  of  influence  on  the  matters  contiguous  to  it. 

This  seems  also  a fitting  place  to  mention  that  the  well-known  tremulous 
movement  which  so  frequently  affects  minute  particles  of  matter,  is  not  unfre- 
quently  observed  in  the  molecular  contents  of  cells.  But  in  many  vegetable  cells 
a motion  of  a different  character,  and  affecting  larger-sized  corpuscles,  is  seen. 
These  corpuscles  move  in  a steady  and  regular  manner  along  the  inside  of  the 
ceU-waU,  and  in  a constant  direction.  This  motion  is  named  “ rotation”  by  vege- 
table physiologists  j the  Chara  and  VaUisneria  afford  beautiful  and  well-known 
examples  of  it.' 

3.  Division  into  fibrils. — In  the  formation  of  certain  tissues,  cells 
which  have  increased  in  size  and  altered  in  shape, 
generally  by  elongation  and  flattening,  appear  to 
be  resolved  into  fine  fibres.  The  cells,  for  ex- 
ample, which  form  the  cortical  layers  of  a grow- 
ing feather,  first  become  flattened  and  somewhat 
oblong,  and  then  divide  longitudinally  into  a num- 
ber of  slender  fibres.  These  fibres  at  first  cohere, 
but  afterwards  separate;  the  nucleus  during  this 
change  gradually  dwindles  aw^ay,  and  at  last  dis- 
appears altogether  (fig.  17,  “ ®).  It  is  doubtful 

whether  the  fibrils  are  produced  by  the  deposition 
of  new  matter  in  longitudinal  lines  within  or  on 
the  flattened  cell,  in  which  case  the  substance  of 
the  cell  which  connects  the  fibrils  together  mustagrowingfeather.show- 
be  removed,  or  whether  the  substance  of  the  division  into 

is  itself,  as  it  were,  cut  up  into  fibres. 

Schwann  supposed  that  the  bundles  of  fibrils  which  constitute  the 
chief  part  of  the  cellular  tissue,  were  formed  by  a similar  process. 
He  describes  the  cells  as  first  extending  themselves  in  two  opposite 
directions,  into  an  elongated  and  usually  fusiform  figure  (fig.  18,  ■*’  ®), 
then  dividing  at  the  extremities  into  fibrils  (®) ; the  division  at  length 
reaching  the  middle  part  (’'),  and  extending  through  it,  so  as  to  con- 
vert the  elongated  cell  into  a bundle  of  parallel  fibrils;  the  nucleus 
persisting  for  a time,  but  at  last  disappearing. 

' I once  noticed  in  a spherical  epithelium. cell  from  a very  youn£f  tadpole  (of  the  toad) 
a motion  of  particles  which  seemed  to  me  almost  to  go  beyond  the  usual  tremulous 
molecular  movements.  A little  clump  of  dark  granular  matter  or  pigment  revolved  within 
the  cell,  and  numerous  separated  granules  coursed  round  and  round  it,  making  the  com- 
plete circuit  of  the  cavity. 

6* 


Fig.  17. 


Cells  from  the  cortex  of 
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Henle  ascribes  the  formation  of  cellular  tissue  to 
quite  a different  process,  as  will  be  afterwards  ex- 
plained.  He  admits  the  occurrence  of  spindle- 
shaped  cells,  split  or  ramified  at  their  ends,  both 
in  healthy  tissues  and  in  diseased  growths,  but  he 
thinks  they  do  not  give  origin  to  the  fibres  of  cel- 
lular tissue.  Though  colourless,  they  seem  allied 
to  the  system  of  ramified  pigment  cells. 


Changes  in  the  relation  of  cells  to  each 


4 

other. 

a.  Cells  may  remain  isolated,  as  in  the 
instance  of  the  corpuscles  of  blood,  chyle, 
and  lymph,  and  those  fonned  in  certain  se- 
cretions. The  first-mentioned  corpuscles 
float  freely  in  fluid,  which  may  be  looked 
on  as  a sort  of  liquid  blastema. 

b.  They  may  be  united  into  a continuous 
tissue,  by  means  of  a sufficiently  consistent 
intercellular  substance ; their  parietes  re- 
maining distinct.  The  epithelium  and  the 
cuticle,  with  its  appendages,  afford  instances 
of  this. 

c.  The  parietes  of  adjoining  cells  may  be 
Development  of  the  areolar  inseparably  blended  with  each  other,  or  with 

tissue  (white  fibrous  element) intercellular  substance ; the  sides  of  the 

form.  5,  6,  7.  The  same,  elon-  Cells  being  usually  thickened,  or  iheir  cavi- 
gated  in  different  degrees,  and  ties  almost  filled  Up,  by  deposits  in  the 

branching.  At  7,  the  elongated  interior.  Cartilage  is  an  example, 
extremities  have  joined  others,  , ® ^ i 

and  are  already  assuming"  a -1^  he  pnrietes  01  9dj3Ceot  Cells  C03leSCe 

distinctly  fibrous  character. — at  particular  points,  and,  absorption  taking 
(Schwann.)  place,  their  cavities  become  united.  It  is  sup- 

posed that  ramified  cells  may  thus  open  into  one  another,  and  Schwann 
conceives  that  the  networks  of  capillary  vessels  originate  in  that  way. 
In  other  instances  the  coalescing  cells  are  placed  in  a longitudinal 
series,  and  by  their  union  form  a continuous  tube,  as  happens  in  the 
vasiform  tissues  of  vegetables.  The  tubular  ducts  of  some  glands  are 
supposed  to  grow  in  this  manner.  In  certain  cases,  the  tube  formed 
by  united  cells  becomes  the  receptacle  of  new  and  peculiar  matter, 
which  is  deposited  in  it  by  an  ulterior  process  of  organization;  thus, 
according  to  Schwann,  in  the  formation  of  muscular  and  nervous 
tissue,  a tube  is  first  produced  by  the  coalescence  of  a series  of  cells, 
and  within  this  the  muscular  fibrillse  are  formed  in  the  one  case,  and 
the  peculiar  matter  of  the  nervous  fibre  in  the  other. 

e.  W e may  here  also  include  the  process  by  which  Henle  conceives 
the  hairs  and  some  other  structures  to  be  formed.  Cells  placed  in  a 
row  are  supposed  to  coalesce  into  a sort  of  axis;  round  this  axis  fibres 
are  laid  on,  which  are  themselves  derived  from  elongated  or  otherwise 
altered  cells;  and  outside  of  all  is  formed  an  inclosing  sheath.  Such 
a structure  he  names  a,  “complex  fibre,”  or  “complex  fasciculus,” 
and  he  supposes  that  nervous  fibres  and  the  fibres  (primitive  fasciculi) 
of  muscles  are  formed  on  the  same  principle;  the  matter  surrounding 
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the  axis  being  fluid  in  nerves,  but  in  muscle  arranged  into  fibrils:  as 
to  the  mode  in  which  the  homogeneous  inclosing  tube  is  produced,  he 
is  unceriain.  The  axis  of  complex  fasciculi  may  persist,  or  it  may 
disappear. 

5.  Formation  of  membranes  and  fibres  from  the  blastema,  without 
the  intervention  of  actual  cells. — As  already  mentioned,  there  are  cer- 
tain cases  in  which  there  is  reason  to  suppose  that  the  blastema,  in 
place  of  forming  distinct  cells,  which  thereupon  become  blended,  at 
once  gives  rise  to  continuous  membranes  or  fibres.  In  such  cases 
nuclei  are  present  in  the  blastema,  and  subsequently  disappear,  or 
undergo  metamorphosis;  but  how  far  their  presence  determines  the 
transformation  of  the  surrounding  substance,  we  have  no  means  of 
deciding. 

a.  The  blastema  may  in  this  manner  form  a simple  homogeneous 
film,  from -which  the  nuclei  for  the  most  part  disappear.  The  capsule 
of  the  lens,  and  the  brittle  layer  on  the  posterior  part  of  the  cornea, 
are  instances  of  such  simple  glass-like  membranes,  and  probably  arise 
in  the  way  mentioned. 

b.  A membrane  being  produced,  as  in  the  last  case,  fine  fibrilla>, 
uniting  together  in  a reticular  manner,  may  be  formed  on  it,  seemingly 
by  the  deposition  and  coalescence  of  minute  granules.  Then,  fre- 
quently, the  membrane  is  itself  partially  or  wholly  absorbed,  leaving 
nothing  but  the  network  of  fibrils.  The  fibrils  withstand  the  action  of 
acetic  acid,  and  in  this  respect  agree  with  the  nuclear  fibres,  to  be 
afterwards  mentioned.  An  instance  of  this  structure  occurs  in  one 
of  the  coats  of  the  arteries. 

c.  In  the  formation  of  the  cellular,  fibrous,  and  some  other  tissues, 
according  to  Henle’s  view  of  that  process,  the  blastema  is  first  con- 
verted into  long  flattened  bands,  which  lie  betw'een  parallel  rows  of 
nuclei.  Each  of  these  bands,  which  are  not  more  than  jo^oo  of  an 
inch  broad,  is  then  subdivided  into  a bundle  of  fine,  parallel  fibrils, 
which  soon  acquire  the  waved  aspect  characteristic  of  the  microscopic 
filamentous  bundles  of  the  cellular  and  fibrous  tissues.  While  this  goes 
on,  the  nuclei  undergo  remarkable  changes,  to  be  immediately  noticed, 

6.  Changes  in  the  nuclei  of  cells. — The  nucleus  may  grow  somewhat 
larger  as  the  cell  increases  in  magnitude,  at  least  at  first ; thus  it 
enlarges  and  flattens  in  epithelium  cells.  It  may  then  remain  without 
farther  change,  or  it  may  disappear:  it  is  persistent  in  most  varieties 
of  epithelium,  but  in  the  flattened  cells  of  the  cuticle  and  nails  it  dis- 
appears. In  other  cases,  the  substance  of  the  nucleus  may  undergo 
a chemical  change,  of  which  the  occasional  productions  of  fat  globules 
in  the  nuclei  of  cartilage  cells  is  an  example. 

We  have  already  spoken  of  proliferous  nuclei,  which  are  resolved 
into  young  cells. 

In  many  tissues  composed  of  fibres,  as  the  cellular,  the  fibrous,  the 
substance  of  the  cornea,  and  the  muscular  tissue,  the  nuclei  become 
lengthened  and  attenuated,  and  often  crescentic,  crooked,  or  serpen- 
tine ; in  which  state  they  may  be  seen  lying  between  the  fibres  of  the 
tissue,  on  applying  acetic  acid,  in  which  they  are  insoluble.  Having 
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reached  this  condition  they  may  then  disappear,  being  first  broken  up 
into  rows  of  little  dots.  But  many  of  them,  instead  of  vanishing,  ex- 
tend themselves  at  both  ends  into  a fibre,  which  meets  and  joins  with 
similar  prolongations  from  neighbouring  nuclei ; the  little  bodies  them- 
selves getting  gradually  thinned  down,  so  that,  in  some  cases,  all  trace 
of  them  in  the  thread  is  lost.  In  this  manner  a second  set  of  fibres 
are  produced,  which  have  been  appropriately  named  “ nuclear  fibres.” 
The  nuclear  fibres  lie  between  the  other  fibres,  or  bundles  of  fibrils,  of 
the  tissue  in  which  they  occur;  sometimes  parallel  with  these,  like 
the  rows  of  nuclei  from  which  they  were  derived,  sometimes  winding 
round  them,  sometimes  alternating  with  them  in  layers.  They  are 
remarkable  for  their  dark,  well-defined  outline,  and,  like  the  nuclei 
themselves,  are  insoluble  in  acetic  acid  ; so  that,  by  means  of  that  re- 
agent, they  may  be  rendered  conspicuous  amidst  the  other  elements  of 
the  tissue  with  which  they  are  mixed.  It  will  be  afterwards  seen  that 
they  strongly  resemble  the  fibres  of  yellow  elastic  tissue ; it  is  proba- 
ble, indeed,  that  the  two  are  identical. 

7.  Ulterior  changes  in  the  Blastema. — Intercellular  Substance. — 
The  blastema  is  usually  in  great  part  consumed  in  the  progress  of 
development,  but  a small  portion  remains  between  the  cells  or  other 
elements  of  the  tissues,  generally  increasing  in  consistency,  and  serv- 
ing to  cement  them  together;  it  then  constitutes  the  intercellular  or 
intermediate  substance.  This  substance  varies  in  its  condition  and 
aspect ; it  is  represented  as  being  granular  in  the  cellular  tissue ; in 
cartilage  it  is  at  first  pellucid  and  hyaline,  but  often  undergoes  a 
change,  and  becomes  fibrous  ; in  ossifying  cartilage  it  is  hardened  and 
calcified  by  deposition  of  earthy  salts.  In  cartilage,  moreover,  the 
substance  interposed  between  the  cell-cavities  increases  in  quantity  as 
development  advances ; but,  as  in  this  case  there  is  also  a thickening 
of  the  cell-walls,  which  are  blended  with  the  intervening  substance,  it 
is  impossible  to  say  how  far  the  increase  in  question  is  due  to  true 
intercellular  deposit. 

NUTRITION  AND  REGENERATION  OF  THE  TEXTURES. 

Nutrition. — The  tissues  and  organs  of  the  animal  body,  when  once 
employed  in  the  exercise  of  their  functions,  are  subject  to  continual 
loss  of  material,  which  is  restored  by  nutrition.  This  waste  or  con- 
sumption of  matter,  with  which,  so  to  speak,  the  use  of  a part  is  at- 
tended, takes  place  in  different  modes  and  degrees  in  different  struc- 
tures. In  the  cuticular  textures  the  old  substance  simply  wears  away, 
or  is  thrown  off' at  the  surface  whilst  fresh  material  is  added  from  below. 
In  muscular  texture,  on  the  other  hand,  the  process  is  a chemical  or 
chemico- vital  one;  the  functional  action  of  muscle  is  attended  with 
an  expenditure  of  moving  force,  and  a portion  of  matter  is  consumed, 
whether  directly  or  indirectly  in  the  production  of  that  force;  that  is, 
it  undergoes  a chemical  change,  and  being  by  this  alteration  rendered 
unfit  to  serve  again,  is  removed  by  absorption.  The  amount  of  matter 
changed  in  a given  time,  or,  in  other  words,  the  rapidity  of  the  nutri- 
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tive  process,  is  rrmch  greater  in  those  instances  where  there  is  a 
production  and  expenditure  of  force,  than  where  the  tissue  serves 
merely  passive  mechanical  purposes.  Hence,  the  bones,  tendons,  and 
ligaments  are  much  less  wasted  in  exhausting  diseases  than  the 
muscles,  or  than  the  fat,  which  is  consumed  in  respiration,  and  gene- 
rates heat.  Up  to  a certain  period,  the  addition  of  new  matter 
exceeds  the  amount  of  waste,  and  the  whole  body,  as  well  as  its 
several  parts,  augments  in  size  and  weight:  this  is  “growth.”  When 
maturity  is  attained,  the  supply  of  material  merely  balances  the  con- 
sumption ; and  after  this,  no  steady  increase  takes  place,  although  the 
quantity  of  some  matters  in  the  body,  especially  the  fat,  is  subject  to 
considerable  fluctuation  at  all  periods  of  life. 

It  would  be  foreign  to  our  purpose  to  enter  on  the  subject  of  nutri- 
tion in  general ; we  may,  however,  briefly  consider  the  mode  in  which 
the  renovation  of  substance  is  conceived  to  be  carried  on  in  the  tissues. 

The  material  of  nutrition  is  immediately  derived  from  the  plasma  of 
the  blood,  or  liquor  sanguinis,  which  is  conveyed  by  the  blood-vessels, 
and  transudes  through  the  coats  of  their  capillary  branches;  and  it  is 
in  all  cases  a necessary  condition  that  this  matter  should  be  brought 
within  reach  of  the  spot  where  nutrition  goes  on,  although,  as  wdll 
immediately  be  explained,  it  is  not  essential  for  this  purpose  that  the 
vessels  should  actually  pass  into  the  tissue. 

In  cuticle  and  epithelium,  the  nutritive  change  is  effected  by  a con- 
tinuance of  the  process  to  which  these  textures  owe  their  origin. 
The  tissues  in  question  being  devoid  of  vessels,  nutrient  matter,  or 
blastema,  is  furnished  by  the  vessels  of  the  true  skin,  or  subjacent 
vascular  membrane;  cells  arise  in  the  blastema,  enlarge,  alter  in 
figure,  often  also  in  chemical  nature,  and,  after  serving  for  a time  as 
part  of  the  tissue,  are  thrown  off  at  its  free  surface. 

But  it  cannot  in  all  cases  be  so  clearly  shown  that  nutrition  takes 
place  by  a continual  formation  and  decay  of  the  structural  elements 
of  the  tissue ; and  it  must  not  be  forgotten,  that  there  is  another  con- 
ceivable mode  in  which  the  renovation  of  matter  might  be  brought 
about,  namely,  by  a molecular  change  which  renews  the  substance, 
particle  by  particle,  without  affecting  the  form  or  structure.  Still, 
although  conclusive  evidence  is  wanting  on  the  point,  it  seems  proba- 
ble that  something  more  than  a mere  molecular  change  generally 
takes  place,  but  of  what  precise  nature,  is,  as  yet,  only  matter  of  con- 
jecture. Some  have  supposed  that  the  nuclei  seen  among  the  fibres 
of  many  tissues  may  probably  minister  to  their  nutrition,  and  it  has 
been  imagined  that  these  nuclei  may  serve  as  centres  of  assimilation 
and  increase,  inducing  a deposition  and  organization  of  matter  in 
their  neighbourhood,  and  propagating  themselves  by  spontaneous 
division. 

In  the  instance  of  cuticle  and  epithelium,  no  vessels  enter  the  tissue, 
but  the  nutrient  fluid  which  the  vessels  afford,  penetrates  a certain  way 
into  the  growing  mass,  and  the  cells  continue  to  assimilate  this  fluid, 
and  pass  through  their  changes  at  a distance  from,  and  independently 
of,  the  blood-vessels.  Whether,  in  such  cases,  the  whole  of  the  residu- 
ary blastema  remains  as  intercellular  substance,  or  whether  a part  is 
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again  absorbed  into  tbe  vessels,  is  not  known.  In  other  non-vascular 
tissues,  such  as  articular  cartilage,  the  nutrient  fluid  is  doubtless,  in 
like  manner  conveyed  by  imbibition  through  their  mass,  where  it  is 
then  attracted  and  assimilated.  The  mode  of  nutrition  of  these  and 
other  non-vascular  masses  of  tissue  may  be  compared,  indeed,  to  that 
which  takes  place  throughout  the  entire  organism  in  cellular  plants, 
as  well  as  in  polypes,  and  some  other  simple  kinds  of  animals,  in  which 
no  vessels  have  been  detected.  But  even  in  the  vascular  tissues  the 
case  is  not  absolutely  diflerent ; in  these,  it  is  true,  the  vessels  traverse 
the  tissue,  but  they  do  not  penetrate  into  its  structural  elements.  ' Thus 
the  capillary  vessels  of  muscle  pass  between  and  around  its  fibres,  but 
they  do  not  enter  them ; still  less  do  they  penetrate  the  fibrillse  w'ithin 
the  fibre:  these,  indeed,  are  much  smaller  than  the  finest  vessel.  The 
nutrient  fluid,  on  exuding  from  the  vessels,  has  here,  therefore,  as  well 
as  in  the  non-vascular  tissues,  to  permeate  the  adjoining  mass  by 
transudation,  in  order  to  reach  these  elements,  and  yield  new  substance 
at  every  point  where  renovation  is  going  on.  The  vessels  of  a tissue 
liave,  indeed,  been  not  unaptly  compared  to  the  artificial  channels  of 
irrigation  which  distribute  water  over  a field;  just  as  the  water  pene- 
trates and  pervades  the  soil  which  lies  between  the  intersecting 
streamlets,  and  thus  reaches  the  growing  plants,  so  the  nutritious  fluid, 
escaping  through  the  coats  of  the  blood-vessels,  must  permeate  the 
intermediate  mass  of  tissue  which  lies  in  the  meshes  of  even  the  finest 
vascular  network.  The  quantity  of  fluid  supplied,  and  the  distance  it 
has  to  penetrate  beyond  the  vessels,  will  vary  according  to  the  propor- 
tion which  the  latter  bear  to  the  mass  requiring  to  be  nourished. 

We  have  seen  that  in  the  cuticle  the  decayed  parts  are  thrown  off 
at  the  free  surface;  in  the  vascular  tissues,  on  the  othei’  hand,  the  old 
or  eflete  matter  must  be  first  reduced  to  a liquid  state,  then  find  its 
way  into  the  blood-vessels,  or  lymphatics  along  with  the  residual  part 
of  the  nutritive  plasma,  and  be  by  them  carried  off.  But,  in  certain 
cases,  the  mode  of  removal  of  the  old  matter  is  not  clear ; as,  for  ex- 
ample, in  the  crystalline  lens,  which  is  destitute  of  vessels,  and  grows 
by  deposition  of  blastema  and  formation  of  cells  at  its  surface : here 
we  should  infer  that  the  oldest  parts  were  nearest  the  centre,  and,  if 
we  suppose  them  to  be  changed  in  nutrition,  it  is  puzzling  to  account 
for  their  removal. 

From  what  has  been  said,  it  is  clear  that  the  vessels  are  not  proved  to  perform 
any  other  part  in  the  series  of  changes  above  described,  beyond  that  of  conveying 
matter  to  and  from  the  scene  of  nutrition  ; and  that  this,  though  a necessary  con- 
dition, is  not  the  essential  part  of  the  process.  The  several  acts  of  assuming  and 
assimilating  new  matter,  of  conferring  on  it  organic  structure  and  form,  and  of 
disorganizing  again  that  which  is  to  be  removed,  which  are  so  many  manifesta- 
tions of  the  metabolic  and  plastic  properties  already  spoken  of,  are  performed 
beyond  the  blood-vessels.  It  is  plain,  also,  that  a tissue,  though  devoid  of  vessels, 
and  the  elements  of  a vascular  tissue,  though  placed  at  an  appreciable  distance 
from  the  vessels,  may  still  be  organized  and  living  structures,  and  within  the 
dominion  of  the  nutritive  process.  How  far  the  sphere  of  nutrition  may,  in  cer- 
tain cases  be  limited,  is  a question  that  still  needs  further  investigation ; in  the 
cuticle,  for  example,  and  its  appendages,  the  nails  and  hairs,  which  are  placed 
on  the  surface  of  the  body,  we  must  suppose  that  the  old  and  dry  part,  which  is 
about  to  be  thrown  off,  or  worn  away,  has  passed  out  of  the  limits  of  nutritive 
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influence ; but  to  what  distance  beyond  the  vascular  surface  of  the  skin  the  pro- 
vince of  nutrition  extends,  has  not  been  determined. 

Regeneration. — When  part  of  a texture  has  been  lost  or  removed, 
the  loss  may  be  repaired  by  regeneration  of  a new  portion  of  tissue  of 
the  same  kind ; but  the  extent  to  which  this  restoration  is  possible  is 
very  different  in  different  textures.  Thus,  in  muscle,  a breach  of  con- 
tinuity may  be  repaired  by  a new  growth  of  cellular  tissue ; but  the 
lost  muscular  substance  is  not  restored.  Regeneration  occurs  in  nerve, 
but  only  in  a very  limited  degree:  in  bone  it  takes  place  much  more 
readily  and  extensively,  and  still  more  so  in  fibrous  and  cellular  tissue. 
The  special  circumstances  of  the  regenerative  process  in  each  lissuewill 
be  considered  hereafter;  but  we  may  here  slate  generally,  that,  as  far 
as  is  known,  the  reproduction  of  a texture  is  effected  in  the  same 
manner  as  its  original  formation ; lymph  or  fibrin  derived  from  the 
liquor  sanguinis  is  deposited  as  blastema,  and  in  this  the  elements  of 
the  tissue  appear  in  the  way  already  described. 

In  experimental  inquiries  respecting  regeneration,  we  must  bear  in 
mind,  that  the  extent  to  which  reparation  is  possible,  as  well  as  the 
readiness  with  which  it  occurs,  is  much  greater  in  many  of  the  lower 
animals  than  in  man.  In  newts,  and  some  other  cold-blooded  verte- 
brata,  indeed,  (not  to  mention  still  more  wonderful  instances  of  re- 
generation in  animals  lower  in  the  scale,)  an  entire  organ,  a limb,  for 
example,  is  readily  restored,  complete  in  all  its  parts,  and  perfect  in 
all  its  tissues. 

In  concluding  what  it  has  been  deemed  advisable  in  the  foregoing  pages  to 
state  respecting  the  development  of  the  textures,  we  may  remark,  that,  besides 
what  is  due  to  its  intrinsic  importance,  the  study  of  this  subject  derives  great  ad- 
ditional interest  from  the  aid  it  promises  to  afford  in  its  application  to  pathological 
inquiries.  Researches  which  have  been  made  within  the  last  few  years,  and 
which  are  still  zealously  carried  on,  tend  to  show  that  the  structures  which  con- 
stitute morbid  growths,  are  formed  by  a process  analogous  to  that  by  which  the 
natural  or  sound  tissues  are  developed : some  of  these  morbid  productions,  indeed, 
are  in  no  way  to  be  distinguished  from  cellular,  fibrous,  cartilaginous,  and  other 
natural  structures,  and  have,  doubtless,  a similar  mode  of  origin;  others,  again, 
as  far  as  yet  appears,  are  peculiar  in  structure  and  composition,  but  still  their 
production  is  with  much  probability  to  be  referred  to  the  same  general  process. 
The  prosecution  of  this  subject,  however,  does  not  fall  within  the  scope  of  the 
present  work. 
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BONE  OR  OSSEOUS  TISSUE. 

The  bones  are  the  principal  organs  of  support,  and  the  passive 
instruments  of  locomotion.  Connected  together  in  the  skeleton,  they 
form  a framework  of  hard  material,  which  affords  attachment  to  the 
soft  parts,  maintains  them  in  their  due  position,  and  .shelters  such  as 
are  of  delicate  structure,  giving  stability  to  the  whole  fabric,  and  pre- 
serving its  shape;  and  the  different  pieces  of  the  skeleton,  being  jointed 
moveably  together,  serve  also  as  levers  for  executing  the  movements 
■of  the  body. 

In  their  outward  form  the  bones  present  much  diversity,  but  have 
been  reduced  by  anatomists  to  the  following  classes: — I.  Long  or 
cylindrical,  such  as  the  chief  bones  of  the  limbs.  These  consist  of  a 
body  or  shaft,  cylindrical  or  more  frequently  angular  in  shape,  and 
two  ends,  or  heads,  as  they  are  often  called,  which  are  usually  much 
thicker  than  the  shaft.  The  heads,  or  ends,  have  smooth  surfaces  for 
articulation  wdth  neighbouring  bones.  The  shaft  is  hollow  and  filled 
with  marrow,  by  which  sufficient  magnitude  and  strength  are  attained 
without  undue  increase  of  weight.  2.  Tabular  or  flat  bones,  like  the 
scapula,  the  ilium,  the  ribs,  the  lower  jaw,  and  the  bones  forming  the 
roof  and  sides  of  the  skulk  Many  of  these  contribute  to  form  the 
walls  of  cavities.  3.  Short  bones,  often  also  called  round  bones, 
though  most  of  them  rather  are  angular;  the  wrist  and  tarsus  aft'ord 
examples  of  these.  4.  Irregular  or  mixed  bones,  which  would,  per- 
haps, be  better  named  “complex;”  such  as  cannot  be  entirely  referred 
to  any  of  the  foregoing  classes.  These  are  mostly  situated  in  the 
median  plane,  and  have  a complex  but  symmetrical  figure;  the  verte- 
brae may  be  taken  as  instances  of  them. 

The  surfaces  of  bones  present  various  eminences,  depressions,  and 
other  marks;  and,  to  designate  these  in  descriptive  osteology,  certain 
general  terms  are  employed,  of  which  the  following  are  those  most 
commonly  in  use. 

1.  Eminences.  To  any  prominent  elevation  jutting  out  from  the 
surface  of  a bone  the  term  “ process”  or  “ apophysis”  is  applied.  It 
often  happens  that  such  a process  is  originally  ossified  separately  from 
the  rest  of  the  bone,  and  remains  long  unconnected  with  the  main 
body  (by  osseous  union  at  least) ; m this  condition  it  is  named  an 
“ epiphysis.”  In  many  bones,  considerable  portions  at  the  extremities 
or  most  prominent  parts  are  originally  ossified  separately  as  epiphyses. 
This  is  the  case  with  the  ends  of  the  lomr  bones,  and  in  this  instance 
the  shaft  is  named  the  “ diaphysis.” 

Processes  or  apophyses  are  further  designated  according  to  their 
different  forms.  A slender,  sharp,  or  pointed  eminence  is  named  a 
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“ spine”  or  “ spinous  process a tubercle,  on  the  other  hand,  is  a 
blunt  prominence ; a “ tuberosity”  (tuber)  is  broader  in  proportion  to 
its  elevation,  and  has  a rough  uneven  surface.  The  term  “ crest”  is 
usually  applied  to  the  prominent  border  of  a bone,  or  to  an  elevation 
running  some  way  along  its  surface;  but  the  latter  is  more  commonly 
denominated  a “ line”  or  “ ridge.”  A “ head”  (caput,  capitulum,  or 
capitellum)  is  a rounded  process,  supported  on  a narrower  part  named 
its  neck  (cervix).  A “ condyle”  has  been  defined’  to  be  an  eminence 
bearing  a flattened  articular  surface;  but  this  term  has  been  very 
variously  applied  by  anatomists  both  ancient  and  modern. 

2.  Cavities  and  depressions  of  bones.  An  aperture  or  perforation 
in  the  substance  of  a bone  is  named  a “ foramen.”  A passage  or  per- 
foration often  runs  for  some  way  in  the  bone,  and  then  it  is  termed  a 
“ canal”  or  “ meatus.”  On  the  other  hand,  it  may  assume  the  form 
of  a “ fissure,”  and  is  named  accordingly.  A “ fossa”  is  an  open 
excavation  or  depression  on  the  surface  of  a bone,  or  of  a part  of  the 
skeleton  formed  by  several  bones.  A fossa  may  form  part  of  a joint, 
and  be  adapted  to  receive  the  prominent  part  of  a neighbouring  bone : 
it  is  then  said  to  be  “ glenoid,”  when  shallow  ; but  a deep  excavation, 
of  which  the  socket  for  the  head  of  the  thigh-bone  is  an  example,  is 
named  a “ cotyloid”  cavity.  The  meaning  of  the  terms  “ notch” 
(incisura)  and  “groove”  or  “furrow”  (sulcus)  is  sufficiently  plain. 
“ Sinus”  and  “ antrum”  are  names  applied  to  certain  large  cavities 
situated  within  the  bones  of  the  head,  and  opening  into  the  nose. 

In  the  recent  state,  bones  are  covered  with  periosteum  and  filled 
with  marrow;  they  also  receive  vessels  for  their  nutrition.  These 
soft  structures  will  be  noticed  in  due  time,  but  we  shall  in  the  first 
place  consider  the  proper  bony  substance. 

Bone  has  a white  colour,  with  a pink  and  slightly  bluish  tint  in  the 
living  body.  Its  hardness  is  well  known,  but  it  also  possesses  a 
certain  degree  of  toughness  and  elasticity;  the  last  property  is  pecu- 
liarly well  marked  in  the  ribs.  Its  specific  gravity  is  from  T87 
to  1-97. 

It  consists  of  an  earthy  and  an  animal  part,  intimately  combined 
together;  the  former  gives  hardness  and  rigidity,  the  latter  tenacity 
to  the  osseous  tissue. 

The  earthy  part  may  be  obtained  separate  by  calcination.  When 
bones  are  burned  in  an  open  fire,  they  first  become  quite  black,  like  a 
piece  of  burnt  wood,  from  the  charring  of  their  animal  matter;  but  if 
the  fire  be  continued  with  free  access  of  air,  this  matter  is  entirely  con- 
sumed, and  they  are  reduced  to  a white,  brittle,  chalk-like  substance, 
still  preserving  their  original  shape,  but  with  the  loss  of  about  a third 
of  their  weight.  The  earthy  constituent,  therefore,  amounts  to  about 
two-thirds  of  the  weight  of  the  bone.  It  consists  principally  of  phos- 
phate of  lime,  with  about  a fifth  part  of  carbonate  of  lime,  and  much 
smaller  proportions  of  fluoride  of  calcium,  chloride  of  sodium,  and 
magnesian  salts. 

The  animal  constituent  may  be  freed  from  the  earth,  by  steeping  a 
bone  in  diluted  nitric  or  hydrochloric  acid.  By  this  process  the  salts 
of  lime  are  dissolved  out,  and  a tough,  flexible  substance  remains, 
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\vliicli,  like  the  earthy  part,  retains  the  perfect  figure  of  the  original 
bone  in  its  minutest  details,  so  that  the  two  are  evidently  combined  in 
tlie  most  intimate  manner.  Tlie  animal  part  is  often  named  tlie  cartilage 
of  bone,  but  improperly,  for  it  differs  entirely  from  cartilage  in  structure, 
as  well  as  in  physical  properties  and  chemical  constitution.  It  is  much 
softer  and  much  more  flexible,  and  by  boiling  it  is  almost  wholly  re- 
solved into  gelatin.  It  may  accordingly  be  extracted  from  bones,  in 
form  of  a jelly,  liy  boiling  them  for  a considerable  time,  especially 
under  high  pressure. 


The  earthy  or  saline  matter  of  bone,  as  already  stated,  constitutes  about  two- 
thirds  or  66-7  per  cent,  and  the  animal  part  one-third,  or  33'3  per  cent;  but  the 
bones  of  children,  which  are  known  to  be  less  rigid  than  those  of  adults,  yield 
more  animal  matter,  and  those  of  aged  persons  more  earth.  A difference,  too, 
has  been  observed  in  ditferent  bones  of  the  skeleton.  Thus,  according  to  Dr. 
Rees,  the  bones  of  the  head  and  of  the  limbs  contain  more  earth  than  those  of 
the  trunk.  It  still,  however,  remains  to  be  determined  whether  the.se  differences 
apply  to  the  constitution  of  the  bony  matter  strictly  so  called,  or  whether  they 
may  not  be  occasioned  by  the  different  proportions  of  membranous  substance 
and  other  soft  tissues  contained  in  the  minute  cavities  of  bones,  and  not  so  per- 
fectly separable  from  them  as  to  leave  a pure  material  for  analysis. 

Subjoined  are  the  statements  of  two  analyses.  The  one,  by  Berzelius,  is  well 
known ; the  other,  which  nearly  agrees  with  it,  was  performed  by  Mr.  Middle- 
ton,  in  the  laboratory  of  University  College.' 

Berzeliu.s.  Middleton. 


Animal  matter 
Phosphate  of  lime 
Carbonate  of  lime  . 

Fluoride  of  calcium 
MagTiesia,  wholly  or  partially  in  the 
state  of  phosphate 
Soda  and  chloride  of  sodium 


33-30  — 33-43 
51-04  — 51-11 
11-30  — 10-31 
2-00  — 1-99 

1-16  — 1-67 

1-20  — 1-68 


The  phosphate  of  lime  is  peculiar,  and  passes  in  chemistry  under  the  name 
of  the  “ bone-earth  phosphate.”  It  is  a tribasic  phosphate,  consisting  probably 
of  8 equivalents  of  lime  and  one  of  water,  with  3 eq.  of  phosphoric  acid.  The 
carbonate  is  said  by  Denis  to  exist  in  larger  proportion  in  the  bones  of  children. 
The  lluoride  of  calcium  is  found  in  larger  quantity  in  fossil  than  in  recent  bones, 
— indeed,  its  presence  in  the  latter  was  lately  denied  altogether ; but  since  then, 
the  original  statements  of  Morichini  and  of  Berzelius  to  the  effect  that  it  exists 
in  recent  as  well  as  fossil  bones,  have  been  satisfactorily  confirmed.® 

On  sawing  up  a bone,  it  will  be  seen  that  it  is  in  some  parts  dense 
and  close  in  texture,  appearing  like  ivory  ; in  others,  open  and  reticu- 
lar; and  anatomists  accordingly  distinguish  two  forms  of  osseous 
tissue,  viz.,  the  compact,  and  the  spongy  or  cancellated.  On  closer 
examination,  however,  especially  with'  the  aid  of  a magnifying  glass, 
it  will  he  found  that  the  bony  matter  is. every  where  porous  in  a greater 
or  less  degree,  and  tliat  the  difference  between  the  two  varieties  of 
tissue  depends  on  the  different  amount  of  solid  matter  compared  with 
the  size  and  number  of  the  open  spaces  in  each  ; the  cavities  being 
very  small  in  the  compact  parts  of  the  bone  with  much  dense  matter 
between  them:  whilst  in  the  cancellated  texture  the  spaces  are  large, 
and  the  intervening  bony  partitions  thin  and  slender.  There  is,  ac- 
cordingly, no  abrupt  limit  between  the  two, — they  pass  into  one 
another  by  degrees,  the  cavities  of  the  compact  tissue  widening  out, 

' Philosopliical  Mag-nzinc,  vol.  .xxv.  p.  18. 

® By  Dr.  D.iubeny,  Pliil.  Mag.  vol.  xxv.  p.  122;  and  Mr.  Middleton,  loc.  cit. 
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and  the  reticulations  of  the  cancellated  becoming  closer  as  they 
approach  the  parts  where  the  transition  takes  place. 

In  all  bones,  the  part  next  the  surface  consists  of  compact  sub- 
stance, which  forms  an  outer  shell  or  crust,  whilst  the  spongy  texture 
is  contained  within.  In  a long  bone,  the  large  routided  ends  are  made 
up  of  spongy  tissue,  with  only  a thin  coating  of  compact  substance  ; 
in  the  hollow  shaft,  on  the  other  hand,  the  spongy  texture  is  scanty, 
and  the  sides  are  chiefly  formed  of  compact  bone,  which  increases  in 
thickness  from  the  extremities  towards  the  middle,  at  which  point 
usually  the  girth  of  the  bone  is  least,  whilst  the  strain  on  it  is  there 
greatest.  In  tabular  bones,  such  as  those  of  the  skull,  the  compact 
tissue  forms  two  plates,  or  tables  as  they  are  called,  inclosing  between 
them  the  spongy  texture,  which  in  such  bones  is  usually  named  diploe. 
The  short  bones,  like  the  ends  of  the  long,  are  spongy  throughout, 
save  at  their  surface,  where  there  is  a thin  crust  of  compact  substance. 
In  the  irregular  or  mixed  bones,  the  two  substances  have  the  same 
general  relation  to  each  other;  but  the  relative  amount  of  each  in 
diflerent  parts,  as  well  as  their  special  arrangement  in  particular  in- 
stances, is  very  various. 

On  close  inspection,  the  cancellated  texture  is  seen  to  be  formed  of 
slender  bars  or  spicula  of  bone  and  thin  lamellae,  which  meet  together 
and  join  in  a I'eticular  manner,  producing  an  open  structure  which 
has  been  compared  to  lattice-work  (cance/li),  and  hence  the  name 
usually  applied  to  it.  In  this  way  considerable  strength  is  attained 
without  undue  weight,  and  it  may  usually  be  observed  that  the 
strongest  laminae  run  through  the  structure  in  those  directions  in 
which  the  bone  has  naturally  to  sustain  the  greatest  pressure.  The 
open  spaces  or  areolae  of  the  bony  network  communicate  freely  together; 
in  the  fresh  state  they  contain  marrow  or  blood-vessels,  and  give  sup- 
port to  these  tender  structures. 

The  compact  tissue  is  also  full  of  holes ; these,  which  are  very 
small,  are  best  seen  by  breaking  across  the  shaft  of  a long  bone  near 
its  middle,  and  examining  it  with  a common  magnifying  glass.  Nu- 
merous little  round  apertures  (fig.  19,  a)  may  then  be  seen  on  the 
broken  surface,  which  are  the -openings  of  short  longitudinal  passages 
running  in  the  compact  substance,  and  named  the  Haversian  canals, 
after  Clopton  Havers,  an  English  physician  and  writer  of  the  seven- 
teenth century,  who  more  especially  called  attention  to  them.  Blood- 
vessels run  in  these  canals,  and  the  widest  of  them  also  contain 
marrow.  They  are  from  to'oo  to  of  an  inch  in  diameter:  1 have 
measured  some  which  were  no  more  than  5o3o»  but  these  are  rare; 
the  medium  size  is  about  -jig-.  The  widest  are  those  nearest  the  me- 
dullary cavity,  and  they  are  much  smaller  towards  the  circumference 
of  the  bone.  They  are  quite  short,  as  may  be  seen  in  a longitudinal 
section,  and  somewhat  crooked  or  oblique  at  their  ends,  where  they 
freely  open  into  one  another,  their  oblique  communications  connecting 
them  both  longitudinall_y  and  laterally.  Those  also  which  are  next 
the  circumference  of  the  bone  open  bv  minute  pores  on  its  external 
surface,  and  the  innermost  ones  open  widely  into  the  medullary  cavity ; 
so  that  these  short  channels  collectively  form  a sort  of  irregular  net- 
work of  tubes  running  through  the  compact  tissue,  in  which  the  ves- 
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sels  of  tliat  tissue  are  lodged,  and  through  the  medium  of  which 
these  vessels  communicate  together,  not  only  along  the  length  of  the 

Fig.  19. 


A.  Transverse  seetion  of  a bone  (ulna)  deprived  of  its  earth  by  acid.  The  openings  of 
the  Haversian  canals  seen.  Natural  size.  A small  portion  is  shaded  to  indicate  the  part 
magnified  in  fig.  b. 

B.  Part  of  the  section  a magnified  20  diameters.  The  lines  indicating  tlie  concentric 
lamellae  are  seen,  and  among  them  the  corpuscles  or  lacunoe  appear  as  little  dark  specks. 

bone,  but  from  its  surface  to  the  interior,  through  the  thickness  of  the 
shaft.  The  canals  of  the  compact  tissue  in  the  other  classes  of  bones 
have  the  same  general  characters,  and  for  the  most  part  run  parallel 
to  the  surface. 

On  viewing  a thin  transverse  section  of  a long  bone  with  a micro- 
scope of  moderate  power,  especially  after  the  earthy  part  has  been 
removed  by  acid  (fig.  19,  b),  the  opening  of  each  Haversian  canal 
appears  to  be  surrounded  by  a series  of  concentric  rings.  This  ap- 
pearance is  occasioned  bv  the  transverse  sections  of  concentric  Inmelite 
which  surround  the  canals.  The  rings  are  not  all  complete,  for  here 
and  titere  one  may  be  seen  ending  between  two  others.  In  some  of 
the  sets  the  rings  are  nearly  circular,  in  others  oval, — differences 
which  seem  mostly  to  depend  on  the  direction  in  which  the  canal 
happens  to  be  cut ; the  aperture,  too,  may  be  in  the  centre,  or  more  or 
less  to  one  side,  and  in  the  latter  case  the  rings  are  usually  narrower 
and  closer  together  on  the  side  towards  which  the  aperture  deviates. 
Again,  some  of  the  aperture.s  are  much  lengthened  or  angular  in  shape, 
and  the  lamellee  surrounding  them  have  a corresponding  disposition. 
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Besides  the  lamellse  surrounding  the  Haversian  canals,  there  are  others 
disposed  conformably  with  the  circumference  of  the  bone  (fig.  19,  b a), 
and  which  may  therefore  be  said  to  be  concentric  with  the  medullary 
canal ; some  of  these  are  near  the  surface  of  the  bone,  others  run  between 
theHaversian  sets, by  which  theyare  interrupted  in  manyplaces.  Lastly, 
in  various  parts  of  the  section,  lines  are  seen  which  indicate  lamellse, 
difFerinff  in  direction  from  both  of  the  above-mentioned  orders. 


The  appearance  in  a longitudinal 
section  of  the  bone  is  in  harmony  with 
the  account  just  given  (fig.  20) ; the 
sections  of  the  lamellae  are  seen  as 
straight  and  parallel  lines,  running  in 
the  longitudinal  direction  of  the  bone, 
except  w’hen  the  section  happens  to 
have  passed  directly  or  slantingly 
across  a canal;  for  wherever  this 
occurs  there  is  seen,  as  in  a trans- 
verse section,  a series  of  rings,  gene- 
rally oval  and  much  lengthened  on 
account  of  the  obliquity  of  the  section. 

The  cancellated  texture  has  essen- 
tially the  same  lamellar  structure. 
The  slender  bony  walls  of  its  little  v 
cavities  or  areolae  are  made  up  of 
superimposed  lamellae,  like  those  of 
the  Haversian  canals  (fig.  19,  b,  h), 
only  they  have  fewer  lamellae  in  pro- 
portion to  the  width  of  the  cavities 
which  they  surround;  and,  indeed. 


[Fig.  20. 


Longitudinal  section  of  bone,  from  the  os 


the  relative  amount  of  solid  matter  femons,  highly  magnified,  a.  Haversian 
and  open  space  constitutes,  as  a),  canals;  6.  osseous  lacunae,  or  Purkmjean 
, c r , . , corpuscles ; c.  clearer  interspaces,  sepa- 

ready  said,  the  only  dinerence  be-j.at;ng  the  Haversian  columns,  and  indi- 
tween the  two  forms  of  bony  tissue  ; eating  the  primary  or  earliest  ossification, 
the  intimate  structure  of  the  solid 

substance  and  the  manner  of  its  disposition  round  the  cavities  being 
essentially  the  same  in  both. 

All  over  the  section  numerous  little  dark  specks  are  seen  among  the 
lamellse.  These  were  named  the  “ osseous  corpuscles;”  [or  the  “cor- 
puscles of  Purkinje,”  after  their  discoverer;]  but  as  it  is  now  known 
that  they  are  in  reality  minute  cavities  existing  in  the  bony  substance, 
the  name  of  “ lacunse”  has  since  been  more  fittingly  applied  to  them. 
To  see  the  lacunse  properly,  however,  sections  of  unsoftened  bone 
must  be  prepared  and  ground  very  thin,  and  a magnifying  power  of 
from  200  to  300  must  be  employed.  Such  a section  viewed  with 
transmitted  light,  has  the  appearance  represented  in  fig.  21.  The 
openings  of  the  Haversian  canals  are  seen  with  their  encircling  lamellse, 
and  among  these  the  corpuscles  or  lacunas,  which  are  mostly  ranged 
in  a corresponding  order,  appear  as  black  or  very  dark  brown  and 
nearly  opaque,  oblong  spots,  with  fine  dark  lines  extending  from  them, 
and  causing  them  to  look  not  unlike  little  black  insects;  but  when  the 
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same  section  is  seen  against  a dark  ground,  with  the  light  falling  on  it 
(as  we  usually  view  an  opaque  objeci),  the  little  bodies  and  lines  ap- 
pear quite  white,  like  figures  drawn  wiih  chalk  on  a slate,  and  the  in- 
termediate substance,  being  transparent,  now  appears  dark. 

Fig.  21. 


Transverse  section  of  compact  tissue  (of  Iminerus)  magnified  about  150  diameters. 
Three  of  the  Haversian  canals  are  seen,  with  their  concentric  rings ; also  the  corpuscles  or 
lacunse,  with  the  canaliculi  extending  from  them  across  the  direction  of  the  lamelloe.  The 
Haversian  apertures  had  got  filled  with  debris  in  grinding  down  the  section,  and  therefore 
appear  black  in  the  figure,  which  represents  the  object  as  viewed  with  transmitted  light. 

The  lacunee,  as  already  said,  are  minute  recesses  in  the  bone,  and 
the  lines  extending  from  them  are  fine  pores  or  tubes  named  “ canali- 
culi,” which  issue  from  their  cavity.  The  true  nature  of  the  canaliculi, 
as  well  as  of  the  lacunce,  may  be  seen  by  watching  the  passage  of 
fluids  along  them. 

The  lacunae  present  some  variety  of  figure,  but  in  such  a section  as 
that  represented  (fig.  21),  they  for  the  most  part  appear  irregularly 
fusiform,  and  lie  nearly  in  the  same  direction  as  the  lamellae  between 
which  they  are  situated  ; or,  to  speak  more  correctly,  the  little  cavities 
are  flattened  and  extended  conformably  with  the  lamellae;  for  when 
the  bone  is  cut  longitudinally,  their  sections  still  appear  fusiform,  and  are 
lengthened  out  in  the  direction  of  the  lamellae  (fig.  20).  The  canaliculi, 
on  the  other  hand,  pass  across  the  lamellae,  and  they  communicate  with 
those  proceeding  from  the  next  range  of  lacunae,  so  as  to  connect  the 
little  cavities  with  each  other;  and  thus,  since  the  canaliculi '‘of  the 
most  central  range  open  into  the  Haversian  canal,  a system  of  con- 
tinuous passages  is  established  by  these  minute  tubes  and  their  lacunas, 
along  which  fluids  may  be  conducted  from  the  Haversian  canal  through 
its  series  of  surrounding  lamellas ; indeed  it  seems  prf)bable  that  the 
chief  purpose  of  these  minute  passages  is  to  convey  nutrient  fluid  from 
the  vascular  Haversian  canals  through  the  mass  of  hard  bone  which 
lies  around  and  between  them.  In  like  manner  the  canaliculi  open 
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into  the  great  medullary  canal,  and  into  the  cavities  of  the  cancellated 
texture;  for  the  thin  bony  parietes  of  these  cavities  contain  lacunae,  as 
indeed  all  parts  of  the  bony  tissue.  Mr.  Tomes  has  remarked  that 
the  lacunae  belonging  to  one  system  of  Haversian  lamellae  do  not  often 
communicate  with  those  of  another ; the  outermost  of  the  series,  it  is 
true,  send  off  canaliculi  from  their  further  side ; but  these  canaliculi,  for 
the  most  part,  turn  or  “ droop  back”  again  towards  the  centre.  The 
opaque  whiteness  of  the  lacunae  and  canaliculi  may  be  removed  by 
an  acid ; it  seems  to  be  owing  to  some  peculiarity  in  the  osseous 
matter  wich  immediately  adjoins  these  cavities  and  forms  their  sur- 
face or  parietes,  and  which  may  differ  perhaps  in  its  state  of  aggre- 
gation : there  is  no  sufficient  reason  for  believing  that  this  opaque 
bone  contains  more  earth  than  the  surrounding  transparent  part,  as 
was  at  one  time  supposed. 

To  return  to  the  lamellae.  With  a little  pains  thin  films  may  be 
peeled  off  in  a longitudinal  direction  from  a piece  of  bone  that  has 
been  softened  in  acid.  These  for  the  most  part  consist  of  several 
laminae,  as  may  be  seen  at  the  edge,  where  the  different  layers  are 
usually  torn  unequally  and  some  extend  farther  than  others.  Ex- 
amined in  this  way,  under  the  microscope,  the  lamellae  are  seen  to  be 
perforated  with  fine  apertures  placed  at  very  short  distances  apart. 
These  apertures  were  described  by  Deutsch,^  but  they  have  not  much 
attracted  the  notice  of  succeeding  observers  : they  appear  to  me  to  be 
the  transverse  sections  of  the  canaliculi  already  described,  and  their 
relative  distance  and  position  accord  sufficiently  with  this  explanation. 
According  to  this  view,  therefore,  the  canaliculi 
might  (in  a certain  sense)  be  conceiv^ed  to  result 
from  the  apposition  of  a series  of  perforated 
plates,  the  apertures  of  each  plate  corres- 
ponding to  those  of  the  plates  contiguous  with 
it ; in  short,  they  might  be  compared  to  holes 
bored  to  some  depth  in  a straight  or  crooked 
direction  through  the  leaves  of  a book,  in  which 
case  it  is  plain  that  the  perforations  of  the  ad- 
joining leaves  would  correspond. 

But  the  lamellae  have  a further  structure.  To 
see  this  the  thinnest  part  of  a detached  shred  or 
film  must  be  examined,  as  shown  in  fig.  22 ; it 
will  then  appear  plainly  that  they  are  made  up 
of  transparent  fibres,  decussating  each  other  in 
form  of  an  exceedingly  fine  network,  and  that 
the  perforations  correspond  to  the  intervals  or 
openings  between  the  reticulated  fibres.  The 
fibres  intersect  obliquely,  and  they  seem  to 
coalesce  at  the  points  of  intersection,  for  they 
cannot  be  teased  out  from  one  another ; but  at 
the  torn  edge  of  the  lamella  they  may  often  be 
seen  separate  for  a little  way,  standing  out  like  the  threads  of  a fringe. 


Thin  layer  peeled  off 
from  a softened  bone,  as  it 
appears  under  a magnify, 
ing  power  of  400.  The 
figure,  which  is  intended 
to  represent  the  reticular 
structure  of  a lamella, 
gives  a better  idea  of  the 
object  when  held  rather 
farther  off  than  usual  from 
the  eye. 


* Not  having  been  able  to  see  Deutsch’s  work  (De  Penitiori  Ossium  Structure),  I refer 
to  the  acconnt  of  his  observations  given  by  Muller  in  his  Physiology,  1st.  edit.,  page  377  of 
translation. 
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Most  generally  they  are  straight,  as  represented  in  the  figure;  but 
they  are  not  always  so,  for  in  some  parts  they  assume  a curvilinear 
direction.  Acetic  acid  causes  these  fibres  to  swell  up  and  become  in- 
distinct, like  the  white  fibres  of  cellular  and  fibrous  tissue. 

It  thus  appears  that  the  animal  tissue  of  hone  is  made  up  of  superimposed 
laminae,  and  that  these  lammae  are  composed  of  fine  reticular  fibres.  This  is  un- 
questionably the  general  structure ; but  it  may  be  asked,  Is  it  universal  ? I am 
not  prepared  to  answer  this  question  in  the  affirmative,  for,  besides  what  may  be 
inferred  from  the  development  of  bone,  I have  seen  here  and  there  in  the  softened 
adult  bone  an  appearance  as  if  of  flattened  cells  connected  together  by  their  edges. 
I am  disposed  to  think  that  this  apparently  cellular  structure,  which  is  not  general, 
occurs  chiefly  at  the  circumference  of  a series  of  Haversian  lamellse, — that  is, 
beyond  the  outermost  of  the  series. 

Another  question  refers  to  the  mode  in  which  the  earthy  particles  are  connected 
with  the  animal  texture.  We  know  that  the  combination  is  very  intimate,  but 
the  manner  in  which  it  is  effected  is  not  clear.  Mr.  Tomes  has  pointed  out,  that, 
by  calcination,  or  by  prolonged  boiling  in  a Papin’s  digester,  the  osseous  sub- 
stance may  be  obtained  in  form  of  minute  granules,  varying  in  size  from  to 
TTWtr  of  inch.  He  states  that  they  cohere  firmly  together,  and  in  some  few  in- 
stances he  has  met  with  a very  minute  network,  which  seemed  adapted  to  receive 
them  in  its  interstices.*  Fine  spicula  of  growing  bone  have  often  a very  de- 
cidedly granular  aspect. 

The  periosteum,  as  already  stated,  is  a fibrous  membrane  which 
covers  the  bones  externally.  It  adheres  to  them  very  firmly,  and  in- 
vests every  part  of  their  surface,  except  where  they  are  covered  with 
cartilage  or  connected  to  other  bones  by  fibro-cartilage.  Numerous 
blood-vessels,  destined  for  the  bone,  ramify  in  the  periosteum,  and  at 
length  send  their  minute  branches  into  the  Haversian  canals  of  the 
compact  substance,  accompanied  by  processes  of  filamentous  tissue 
derived  from,  or  at  least  continuous  with,  the  periosteum.  Pappenheim^ 
has  recently  stated  that  he  has  seen  numerous  fine  nervous  filaments 
in  the  periosteum,  chiefly  associated  with  the  arteries;  but  the  state- 
ment stands  in  need  of  confirmation. 

The  chief  use  of  this  membrane  is  evidently  to  support  the  vessels  going  to  the 
bone,  and  afford  them  a bed  in  which  they  may  subdivide  into  fine  branches, 
and  so  enter  the  dense  tissue  at  numerous  points.  Hence,  when  the  periosteum 
is  stripped  off  at  any  part,  there  is  great  risk  that  the  denuded  portion  of  the  bone 
will  die  and  exfoliate.  The  periosteum  also  contributes  to  give  firmer  hold  to  the 
tendons,  and  ligaments  where  they  are  fixed  to  bones;  indeed,  these  fibrous 
structures  become  continuous  and  incorporated  with  it  at  their  attachment. 

The  marrow  (medulla  ossium)  is  lodged  in  the  interior  of  the  bones; 
it  fills  up  the  hollow  shaft  of  long  bones  and  occupies  the  cavities  of 
the  cancellated  structure;  it  extends  also  into  the  Haversian  canals — 
at  least,  into  the  larger  ones — along  with  the  vessels.  Like  ordinary 
adipose  tissue,  it  consists  of  vesicles  containing  fat,  with  blood-vessels 
distributed  to  them.  A fine  layer  of  a highly  vascular  cellular  tissue, 
lines  the  medullary  canal,  as  well  as  the  smaller  cavities  which  con- 
tain marrow;  this  is  named  the  medullary  membrane,  or  internal 
periosteum  f its  vessels  partly  supply  the  contiguous  osseous  substance, 

' Tofid  and  Bowman,  Physiological  Anatomy,  p.  108. 

**  Mailer’s  Arcliiv.  184.3,  p.  443. 

® Dr.  Walslie  suggests  the  term  endosteum,  wliich  seem.s  a very  suitable  one. 
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and  partly  proceed  to  the  clusters  of  adipose  vesicles,  among  which 
there  is  but  very  little  cellular  tissue,  in  consequence  perhaps  of  their 
being  contained  and  supported  by  bone. 

The  marrow  serves  the  same  general  purposes  in  the  economy  as  ordinary  fat. 
Placed  within  the  bones,  which,  are  made  hollow  for  the  sake  of  lightness,  it 
serves  as  a light  and  soft  material  to  fill  up  their  cavities  and  support  their  vessels. 
In  birds,  for  the  sake  of  still  further  lightening  their  skeleton,  the  larger  bones,  in 
place  of  being  filled  with  marrow,  contain  air,  which  passes  mto  them  from  the 
lungs  by  openmgs  at  their  extremities.  Even  in  man  there  are  certain  hollow 
bones  of  the  cranium  and  face  which  are  naturally  fiUed  with  air.  The  cavities 
of  these  bones  are  named  sinuses;  they  open  into  the  adjoining  air  passages,  and 
are  lined  with  a prolongation  of  the  mucous  membrane,  underneath  which  is  a 
thin  periosteum. 

The  bones  do  not  at  first  contain  marrow ; in  the  fcetus  their  cavities  are  filled 
with  a transparent  reddish  fluid,  like  bloody  serum,  only  more  consistent  and 
tenacious.  In  dropsical  subjects  also,  the  marrow,  like  the  rest  of  the  fat,  is 
consumed  to  a greater  or  less  extent,  its  place  being  occupied  by  a serous 
fluid. 

The  bones  are  well  supplied  with  blood-vessels.  A network  of 
periosteal  vessels  covers  their  outward  surface,  others  penetrate  to  the 
cavities  of  the  spongy  part  and  the  medullary  canal,  on  the  sides  of 
which  they  ramify,  and  fine  vessels  run  through  all  parts  of  the  com- 
pact tissue  in  the  Haversian  canals.  The  sides  of  these  internal  cavi- 
ties and  canals  make  up  together  a large  extent  of  inward  surface  on 
which  vessels  are  spread.  The  nutritious  fluid  conveyed  by  these 
vessels  no  doubt  escapes  through  their  coats  and  permeates  the  sur- 
rounding dense  bone  interposed  between  the  vascular  canals ; and  it 
seems  highly  probable  that  the  system  of  lacunae  and  communicating 
canaliculi,  already  described,  is  a provision  for  conducting  the  fluid 
through  the  hard  mass.  When  a bone  is  macerated,  its  vessels  and 
membranes  are  destroyed,  whilst  the  intermediate  true  bony  matter 
being  of  an  incorruptible  and  persistent  nature,  remains ; a process 
which,  for  obvious  reasons,  cannot  be  effected  with  the  soft  tissues  of 
the  body. 

The  vessels  of  bone  may  be  recognised  while  it  is  yet  fresh  by  the 
colour  of  the  blood  contained  in  them  ; but  they  are  rendered  much 
more  conspicuous  by  injecting  a limb  with  size  and  vermilion,  depri- 
ving the  bones  of  their  earth  by  means  of  an  acid,  then  drying  them 
and  putting  them  into  oil  of  turpentine,  by  which  process  the  osseous 
tissue  is  rendered  transparent,  whilst  the  injected  matter  in  the 
vessels  retains  its  red  colour  and  opacity.  Numberless  small  vessels 
derived  from  the  periosteum,  as  already  mentioned,  pass  along  the 
Haversian  canals  in  the  compact  substance.  These  are  both  arterial 
and  venous,  but,  according  to  Todd  and  Bowman,  the  two  kinds  of 
vessels  occupy  distinct  passages;  and  the  veins,  which  are  the  larger, 
present  at  irregular  intervals,  pouchlike  dilatations  calculated  to  serve 
as  reservoirs  for  the  blood,  and  to  delay  its  escape  from  the  tissue. 
Arteries,  of  larger  size  but  fewer  in  number,  proceed  to  the  cancel- 
lated texture.  In  the  long  bones  numerous  apertures  may  be  seen  at 
the  ends,  near  the  articular  surfaces;  some  of  these  give  passage  to 
the  arteries  referred  to,  but  the  greater  number,  as  well  as  the  largest 
of  them,  are  for  the  veins  of  the  cancellated  texture,  which  run  sepa- 
rately from  the  arteries.  Lastly,  a considerable  artery  goes  to  the 
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marrow  in  the  central  part  of  the  bone;  in  the  long  bones  this  medul- 
lary artery,  often,  but  improperly  called  the“  nutritious  artery,”  passes 
into  the  medullary  canal,  near  the  middle  of  the  shaft,  by  a hole  run- 
ning obliquely  through  the  compact  substance.  The  vessel,  which  is 
accompanied  by  one  or  two  veins,  then  sends  branches  upwards  and 
downwards  to  the  marrow  and  medullary  membrane  in  the  central 
cavity  and  adjoining  the  Haversian  canals.  Its  ramifications  anas- 
tomose with  the  arteries  of  the  compact  and  cancellated  structure : 
indeed,  there  is  a free  communication  between  the  finest  branches  of 
all  the  vessels  which  proceed  to  the  bone,  and  there  is  no  strictly 
defined  limit  between  the  parts  supplied  by  each.  In  the  thigh-bone 
there  are  two  medullary  arteries  entering  at  diflerent  points. 

The  veins  of  the  cancellated  texture  are  peculiar  and  deserve  spe- 
cial notice.  They  are  large  and  numerous,  and  run  separately  from 
the  arteries.  Their  arrangement  is  best  known  in  the  bones  of  the 
skull,  where,  being  lodged  in  the  diploe  or  spongy  texture  between  the 
outer  and  inner  compact  tables,  they  have  received  the  name  of  the 
diploic  veins.  They  run  in  tortuous  canals  in  the  cancellated  struc- 
ture; the  sides  of  which  are  constructed  of  a thin  lamella  of  bone, 
perforated  here  and  there  for  the  admission  of  branches  from  the 
adjoining  cancelli.  The  veins,  being  thus  inclosed  and  supported  by 
the  hard  structure,  have  exceedingly  thin  coats.  They  issue  from  the 
bone  by  special  apertures  of  large  size.  A similar  arrangement  is 
seen  in  the  bodies  of  the  vertebrse,  from  whence  the  veins  come  out 
by  large  openings  on  the  posterior  surface. 

The  lymphatics  of  the  bones  are  but  little  known  ; still,  there  is 
evidence  of  their  existence,  for,  independently  of  the  authority  of 
Mascagni,  (which  is  of  less  value  in  this  particular  instance,  inasmuch 
as  he  does  not  state  expressly  that  he  injected  the  vessels  which  he 
took  for  the  lymphatics  of  bone,)  we  have  the  testimony  of  Cruik- 
shank,  who  injected  lymphatics  coming  out  of  the  body  of  one  of  the 
dorsal  vertebrse,  in  the  substance  of  which  he  also  saw  them  rami- 
fyingd  _ _ ^ 

Fine  filaments  of  nerves  have  been  seen  passing  into  the  medullary 
canal  of  some  of  the  long  bones  along  with  the  artery,  but  their  further 
distribution  is  doubtful ; and,  as  far  as  can  be  judged  from  observations 
on  man  and  experiments  on  the  lower  animals,  the  bones,  as  well  as 
their  investing  periosteum,  are  scarcely  if  at  all  sensible  in  the  healthy 
condition,  although  they  are  painfully  so  when  inflamed. 

Some  hold  that  the  same  is  true  of  the  marrow,  or  rather  the  medullary  mem- 
brane ; others,  among  whom  are  Duverney  and  Bichat,  affirm,  on  the  contrary, 
that  the  medullary  tissue  is  sensible.  They  state  that,  on  sawing  through  the 
bone  of  a living  animal,  and  irritating  the  medullary  membrane  by  joassing  a 
probe  up  the  cavity  or  by  injecting  an  acrid  fluid,  very  unequivocal  signs  of  pain 
will  be  manifestea.  Bedard,  who  affirms  the  same  fact,  points  out  a circum- 
stance which  may  so  far  account  for  the  result  occasionally  turning  out  different- 
ly,— namely,  that  when  the  bone  happens  to  be  sawn  through  above  the  entrance 
of  the  medullary  artery,  the  nerves  going  along  with  that  vessel  are  divided,  and 
the  marrow  consequently  rendered  insensible,  as  happens  with  any  other  sensible 
part  when  its  nerves  are  cut. 

‘ Anatomy  of  the  Absorbing  Vessels,  1790,  p.  198. 


BONE. 


83 


Formation  and  growth  of  hone. — The  foundation  of  the  skeleton  is 
laid  at  a very  early  period,  for  among  the  parts  that  appear  soonest 
in  the  embryo,  we  distinguish  the  rudiments  of  the  vertebrae  and  base 
of  the  skull,  which  afterwardsTorm  the  great  median  column  to  which 
the  other  parts  of  the  bony  fabric  are  appended.  But  it  is  by  their 
outward  form  and  situation  only,  that  the  parts  representing  the  future 
bones  are  then  to  be  recognised ; for  at  that  early  period  they  do  not 
differ  materially  in  substance  from  the  other  structures  of  the  embryo, 
being,  like  these,  made  up  of  granular  corpuscles  or  elementary  cells 
united  together  by  a soft  amorphous  matter  or  blastema.  Very  soon, 
however,  they  become  cartilaginous,  and  ossification  in  due  time  be- 
ginning in  the  cartilage  and  continuing  to  spread  from  one  or  from 
several  points,  the  bone  is  at  length  completed. 

But  while  it  is  true  with  respect  to  the  bones  generally,  that  their 
ossification  commences  in  cartilage,  it  is  not  so  in  every  instance. 
The  tabular  bones,  forming  the  roof  of  the  skull,  may  be  adduced  as 
a decided  example  to  the  con- 
trary; in  these  the  ossification 
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goes  on  in  a membranous  tis- 
sue  quite  different  in  its  nature 
from  cartilage;^  and  even  in 
the  long  bones,  in  which  os- 
sification undoubtedly  com- 
mences, and  to  a certain  extent 
proceeds  in  cartilage,  it  will  be 
afterwards  shown  that  there 
is  much  less  of  the  increment 
of  the  bone  really  owing  to 
that  mode  of  ossification  than 
is  generally  believed.  It  is 
necessary,  therefore,  to  dis- 
tinguish two  species  or  modes 
of  ossification,  which  for  the 
sake  of  brevity  may  be  called 
the  intramembranous  and  the 
intracartilaginous. 

Ossification  in  membrane. — 

The  tabular  bones  of  the  cra- 
nium, as  already  stated,  afford 
an  example  of  this  mode  of 
ossification.  The  base  of  the  Parietal  bone  of  an  embryo  sheep.  Size  of  the 
skull  in  the  embryo  is  cartila-  embryo,  2^  inches.  The  small  upper  figure  re- 

ginous  ; bu,  in  the  roof  that  is  't.gnr/  iLrlrdS.™' 

to  say,  the  part  comprehending  curved  line,  a,  b,  marks  the  height  to  which  the 
the  parietal,  the  upper  and  subjacent  cartilaginous  lamella  extended.  A few 
greater  part  of  the  frontal,  and  particles  of  bone  are  seen  near  the  cir- 

° . r 1 ■ cumterence,  an  appearance  which  IS  quite  common 

a certain  portion  oi  the  occi-  at  this  stage. 


' This  fact  was  pointed  out  and  insisted  on  by  Dr.  Nesbitt,  who  distinguishes  the  two 
different  modes  of  ossification,  and  so  far  his  views  are  quite  correct. — See  his  Human 
Osteogeny,  Lond.  1736. 
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pital  bones,  we  find  (except  where  there  happen  to  be  commencing 
muscular  fibres)  only  the  integuments,  the  dura  mater,  and  an  inter- 
mediate membranous  layer,  which  diflers  from  cartilase  in  its  inti- 
mate structure  as  well  as  in  its  more  obvious  characters,  and  in  which 
the  ossification  proceeds. 

The  commencing  ossification  of  the  parietal  bone,  which  may  be 
selected  as  an  example,  appears  to  the  naked  eye  in  form  of  a net- 
work, the  little  bars  or  spicula  of  bone  running  in  various  directions, 
and  meeting  each  other  at  short  distances.  By  and  by  the  ossified 
part,  becoming  extended,  gets  thicker  and  closer  in  texture,  especially 
tow'ards  the  centre,  and  the  larger  bony  spicula  which  now  appear, 
run  out  in  radiating  lines  to  the  circumference ; the  ossification  con- 
tinuing thus  to  spread  and  consolidate  until  the  parietal  meets  the 
neighbouring  bones,  with  which  it  is  at  length  united  by  suture. 

The  adjoining  figure  (23,)  represents  the  parietal  bone  of  an  embryo 
sheep,  about  two  inches  and  a half  long,  and  shows  the  character  of 
the  ossification  as  it  appears  when  the  object  is  magnified  about  twelve 
diameters.  The  bone  is  formed  in  membrane  as  in  the  human  foetus, 
but  a thin  plate  of  cartilage  rises  up  on  its  inside  from  the  base  of  the 
skull.  The  ossification,  however,  is  decidedly  unconnected  with  the 
cartilage,  and  goes  on  in  a membrane  lying  outside  of  it.  The  carti- 
laginous plate  is  not  represented  in  the  figure,  but  a dotted  line,  a,  b, 
near  the  top,  marks  the  height  to  which  it  reached,  and  from  this  it 
will  be  seen  that  the  ossification  extended  beyond  the  cartilage.  In 
the  region  of  the  frontal  bone  the  cartilage  does  not  even  rise  so  high. 
In  both  cases  its  limit  is  well  defined,  and  under  the  microscope  it 
presents  a decided  contrast  to  the  adjacent  membrane. 

VVMien  further  examined  with  a higher  magnifying  power,  the  tissue 
or  membrane  in  which  the  ossification  is  proceeding,  appears  to  be 
made  up  of  fibres  and  granular  corpuscles,  with  a soft,  amorphous  or 
faintly  granular  uniting  matter.  The  fibres  have  the  characters  of  the 
white  fibres,  or  rather  fasciculi,  of  the  cellular  and  the  fibrous  tissue, 
and  are  similarly  aflected  by  acetic  acid.  The  corpuscles  are  for  the 
most  part  true  cells,  with  an  envelope  and  granular  contents ; some 
about  the  size  of  blood-particles,  but  many  of  them  two  or  three  times 
larger.  In  certain  parts  the  fibres,  but  in  most  the  corpuscles,  predo- 
minate; and  on  the  whole  the  structure  might  be  said  to  be  not  unlike 
that  of  a fibrous  membrane  in  an  early  stage  of  development.  The 
bone,  seen  by  transmitted  light,  is  dark  and  opaque,  and  near  the  grow- 
ing edge  it  is  decidedly  granular. 

On  now  observing  more  closely  the  bony  processes  or  spicula  at 
the  circumference,  w'here  they  shoot  into  the  membrane  (as  in  fig.  24), 
it  will  be  seen,  as  you  trace  them  into  the  soft  tissue,  that  they  gradually 
lose  their  opaque  and  granular  character,  indicative  of  earthy  impreg- 
nation, and  are  prolonged  a little  way  into  the  membrane,  in  form  of 
bundles  of  transparent  fibres,  having  all  the  characters  of  those  of 
fibrous  tissue.  These  fibres  are  in  some  parts  closely  gathered  into 
tliick  bundles,  but  more  generally  the  fasciculi  are  smaller,  and 
irregularly  interlaced  or  reticulated,  with  corpuscles  lying  between 
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Fig.  24. 


them  ; and  we  may  often  observe  that 
where  the  earthy  deposit  is  advancing 
to  invade  the  fibres,  the  recently  and 
as  yet  imperfectly  calcified  bone  with 
which  they  are  continuous,  presents 
a similar  open  and  coarsely  reticular 
structure  ; though  the  older,  harder, 
and  more  opaque  part  is  comparatively 
solid  and  compact.  The  appearance 
referred  to  is  especially  well  seen  at 
those  places  where  a cross  bridge  of 
bone  is  being  formed  between  two 
long  spicula;  we  may  there  distin- 
guish the  clear  soft  fibres  which  have 
already  stretched  across  the  interval, 
and  the  dark  granular  opacity  indi- 
cating the  earthy  deposit  may  be  per- 
ceived advancing  into  them  and 
shading  off  gradually  into  their  pel- 
lucid substance  without  a precise 

limit.  The  growing  ends  of  two  bony  spicula 

It  thus  appears  that  in  the  intra-  embryo  dog, 

1 ‘ ‘ , . higfhlv  magnified.  The  surrounding  inem- 

membranous  ossification  the  growing^rtne  has  been  removed,  and  most  of  the 
bone  shoots  into  the  soft  tissue,  in  corpuscles  are  washed  away,  to  show  more 
form  of  transparent  fibres,  resem- evidently  the  transparent  soft  fibres  pro- 
1 ]•  _ a r cu  . . longed  from  the  bone,  with  the  dark  earthy 

bhng  those  of  fibrous  texture,  oiore^.p-^i^  advancing  into  them.  ^ 

or  less  intermixed  with  granular 

corpuscles,  and  that  these  fibres  become  charged  with  earthy  salts. 
As  to  the  cells  or  corpuscles,  they  certainly  seem  to  be  in  some 
way  involved  in  the  ossification  along  with  the  fibres,  but  I am  not 
able  to  say  what  precise  share  they  have  in  the  process.  It  has  been 
supposed  that  they  eventually  form  the  lacunae  of  the  bone;  but  we 
shall  enter  upon  this  question  afterwards. 

As  the  bone  extends  in  circumference  it  also  increases  in  thickness, 
the  vacuities  between  the  bony  spicula  become  narrowed  or  disappear, 
and  at  a more  advanced  period  the  tabular  bones  of  the  cranium  are 
tolerably  compact  towards  the  centre,  although  their  edges  are  still 
formed  of  slender  radiating  processes.  At  this  time  also  numerous 
furrows  are  grooved  on  the  surface  of  the  bone  in  a similar  radiating 


manner,  and  towards  the  centre  these  are  continued  into  canals  in  the 
older  and  denser  part,  which  run  in  the  same  direction.  The  canals, 
as  well  as  the  grooves,  which  become  converted  into  canals,  contain 
blood-vessels  supported  by  processes  of  the  investing  membrane,  which 
deposit  concentric  layers  of  bone  within;  and  when  thus  surrounded 
with  concentric  laminae,  these  tubular  cavities  are  in  fact  the  Haver- 
sian canals. 

Ossification  in  cartilage. — It  has  already  been  stated  that  in  by  far 
the  greater  number  of  bones,  the  primitive  soft  cellular  matter  of 
which  they  originally  consist  is  very  quickly  succeeded  by  cartilage, 
in  which  the  ossification  begins.  One  of  the  long  bones  taken  from  a 
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very  small  embryo,  just  before  ossification  has  commenced  in  it,  is 
observed  to  be  distinctly  cartilaginous.  In  the  tibia  of  a sheep,  for 
example,  at  a time  when  the  whole  embryo  is  not  more  than  an  inch 
and  a quarter  in  length,  we  can  plainly  see  that  the  substance  con- 
sists of  cartilage-cells  imbedded  in  a pellucid  matrix.  These  cells, 
which  can  scarcely  be  said  to  be  collected  into  groups,  are  much 
larger  in  the  middle  part  of  the  shaft  where  ossification  afterwards 
commences,  and  there  also  they  are  mostly  placed  with  their  long 
diameter  across  the  direction  of  the  bone;  towards  the  ends  they  are 
much  smaller  and  closer  together,  and  the  cartilage  there  is  less  trans- 
parent. As  it  enlarges,  the  cartilage  acquires  firmer  consistence;  it 
represents  in  figure  the  future  bone,  though  of  course  much  smaller  in 
size,  and  it  is  surrounded  with  a fibrous  membrane  or  perichondrium, 
the  future  periosteum.  Vessels  ramify  in  this  membrane,  but  none  are 
seen  in  the  cartilage  until  ossification  begins. 

In  a long  bone  the  ossification  commences  in  the  middle  and  pro- 
ceeds towards  the  ends,  w'hich  remain  long  carti- 
laginous, as  represented  in  fig.  25.  At  length, 
separate  points  of  ossification  appear  in  them,  and 
form  epiphyses,  which  at  last  are  joined  to  the 
body  of  the  bone. 

The  new-formed  osseous  tissue  is  red  and  obvi- 
ously vascular,  and  blood-vessels  extend  a little 
way  bevond  it  into  the  adjoining  part  of  the  car- 
tilage. In  a long  bone  these  precursory  vessels  are 
seen  at  either  end  of  the  ossified  portion  of  the 
shaft,  forming  a red  zone  in  that  part  of  the  carti- 
lage into  which  the  ossification  is  advancing.  The 
vessels  are  lodged  in  excavations  or  branching 
canals  in  the  cartilage,  (fig.  25  a,)  and  seem  to 
ramify  in  these  canals,  which  are  much  larger 
than  the  vessels  they  contain.  Other  vascular 
canals  enter  the  cartilage  from  its  outer  surface, 
and  conduct  vessels  into  it  directly  from  the 
perichondrium ; at  least,  this  may  be  seen  when 
the  ossification  approaches  near  to  the  ends  of  the 
bones. 

Dr.  Baly  has  observed  that  in  a transverse  section  of  the 
ossifying  cartilage,  its  cells  appear  arranged  in  radiating 
lines  round  the  sections  of  the  vascular  canals and  I 
may  also  remark  that  in  many  of  these  radiating  groups 
the  cells  successively  diminish  in  size  towards  the  centre, 
that  is,  as  they  approach  the  canal.  It  might  naturally  he 
asked  whether  these  smaller  and  more  central  cells  are 
not  more  recently  deposited,  and  whether  the  vascular 
canals  do  not  minister  to  the  increase  of  the  cartilage ; but  we  are  not  prepared 
to  give  a satisfactory  answer  to  the  question.  In  fact,  the  precise  relation  of  these 
canals  to  the  process  of  ossification  is  not  understood ; it  is  certain,  however, 
that  the  cavities  of  the  future  bone  are  not  formed  out  of  them,  as  some  have 
supposed. 

' Muller’s  Physiology,  Plate  I.,  fig.  16. 


Fig.  25. 


Humerus  of  a foetus, 
natural  size.  The  up- 
per half  is  divided  longi- 
tudinally. a,  Cartilage. 
h.  Bone,  which  terrni- 
nates  towards  the  oarti- 
lage  by  a slightly  con- 
vex surface. 
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To  examine  the  process  more  minutely,  let  an  ossifying  bone  be 
divided  lengthwise,  as  in  fig.  25,  and  then  from  the  surface  of  the  sec- 
tion (as  at  a,  b)  take  off’ a thin  slice  of  cartilage,  including  a very  little 
of  the  ossified  part,  and  examine  it  with  the  microscope.  Such  a view, 
seen  with  a low  power,  is  shown  in  fig.  26. 

The  cartilage  at  a distance  from  the  surface 
of  the  ossified  part  has  its  cells  uniformly  dis- 
seminated in  the  matrix,  (as  at  a,  where  it  ^ 
appears  in  the  figure  as  if  granular,)  but  at 
and  near  to  the  limit,  where  the  ossification  is 
encroaching  upon  it,  the  cells  are  gathered 
into  rows  or  oblong  groups,  betw'een  which 
the  transparent  matrix  appears  in  form  of  clear 
longitudinal  lines  obliquely  intersecting  each 
other  (b).  Turning  now  to  the  newly  formed 
bone  (c),  which  from  its  dark  opaque  aspect 
conti'asts  strongly  with  the  cartilage,  and  tra- 
cing it  towards  their  mutual  boundary,  you 
see  plainly  the  dark  lines  of  ossification  shoot- 
ing up  into  the  clear  spaces  of  the  cartilage  ^ 
between  the  groups  of  corpuscles ; it  is  evident, 
in  short,  that  the  earthy  deposit  proceeds 
through  the  matrix,  and  that  the  new  osseous 
substance  forms  in  the  first  instance  oblong 
areolm  or  loculi,  which  enclose  the  groups  of 


c 


Thin  longitudinal  section  of 
ossifying  cartilage  from  the 
humerus  of  a fetal  sheep,  mag- 
nified about  70  diameters,  a. 
Cartilage  cells  uniformly  dif- 
Transverse  section  of  the  ossifying  cartilage  represented  fused ; b,  cells  nearer  the  sur- 
in  fig.  26,  made  a little  above  c,  along  the  surface  of  ossifi-  face  of  ossification,  collected 
cation,  and  including  part  of  the  new  bone,  magnified  70  into  piles  or  oblong  groups;  c, 
diameters.  The  circular  sections  of  the  groups  of  cells  and  bone  shooting  up  between  the 
of  the  osseous  areolae  are  seen ; and  the  dark  bone  e.xtending  groups  of  cells  and  forming  ob- 
into  the  clear  intercellular  matrix.  long  areolae. 

cells.  This  is  further  illustrated  by  a thin  transverse  section,  carried 
nearly  parallel  to  the  ossifying  surface,  and  partly  encroaching  on  it, 
so  as  to  take  off  a little  of  the  bone  along  with  the  cartilage,  as  repre- 
sented in  fig.  27.  In  this  view  we  see  at  one  part  the  nearly  circular 
sections  of  the  newly  formed  osseous  areolae;  at  another,  sections  of 
the  rows  of  cartilage  cells  with  the  clear  matrix  between  and  around 
them,  and  into  this  the  dark  ossification  is  advancing. 

On  using  a higher  power,  as  in  fig.  28,  it  will  be  seen  that  the  cells  forming  the 
groups  are  placed  with  their  long  diameter  transversely,  as  if  they  had  been  fiat- 


Fig.  27. 


Fig.  26. 
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tened  and  piled  upon  one  another;  but  in  the  immediate  vicinity  of  the  bone  they 

become  greatly  enlarged  and  more  rounded. 
Fig-  28-  Most  of  them  have  an  outline  distinct  from  that 

^ ^ of  the  mass  within,  indicating  the  presence  of 

^ ^ ^ ^ ^ wall.  As  to  the  matter  they  contain,  in 

^ S-  ^ ^ S some  it  is  a pellucid  substance,  strongly  re- 

S S,  ^ fracting  the  light,  and  nearly  filling  their  cavity  ; 

Q S S -sr  in  others  it  is  faintly  granular  and  light  like 

^ ^ 5:  S S S-  ground  glass,  and  has  a well-dehned  outline, 

“ and  in  these  there  is  a very  distinct  nucleus, 

varying  much  hi  size  in  different  ceUs,  but 
always  most  regularly  circular,  and  inclosing 
one  or  more  nucleoli lastly,  a good  many 
ceUs  may  be  seen,  the  mass  contained  in  which 
does  not  merely  fill  the  cavity,  and  is  usually 
coarsely  granular  or  grumous,  with  an  uneven, 
and  in  some,  a jagged  outline.  The  number 
of  these  last  appears  to  increase  by  exposure, 
and  they  probably  result  from  an  alteration 
occurring  in  those  previously  described,  the 
contained  matter  having  become  coagulated  or 
otherwise  changed  in  condition,  and  having 
shrunk  away  from  the  sides  of  the  cell. 

It  thus  appears  that  the  bony  tissue,  as 
it  advances  into  the  cartilage,  has  at  first 
a sort  of  alveolar  structure,  forming  ob- 
long areolae,  or  short  tubular  cavities 
with  thin  parietes.  But  this  condition, 
which  differs  from  that  of  perfect  bone, 
is  only  transitory,  and  at  a short  distance 
below  the  ossifying  surface  we  see  a 

Small  portionofa  section  similar  to ‘^•'ange  taking  place  in  the  newly-formed 
that  in  fig.  20,  more  highly  magnified  tissue  ; the  structure  becomes  more  open, 
(about  140  diameters),  o,  i,  Two  of p)g  carlilage-cells  disappear  from  its  in- 
tlu- new.formed  osseous  tubes  or  are-,  .•  j .i  n-  j tt 

ol8B,  with  a few  cartilage-cells  and  tei'stices,  and  the  cancelli  and  Haversian 
granular  corpuscles  lying  in  them,  canals,  with  their  coiicentric  lamella3, 

t,  c.  Cartilage-cells  near  the  ossifying  begin  to  be  formed.  This  is  the  next 
“"'"“'“step  of  the  process  to  be  considered; 

and  the  first  intelligible  account  of  it 
which  has,  as  far  as  I know,  been  given,  is  tliat  by  Todd  and  Bow- 
man, which  is  founded  on  the  researches  of  Mr.  Tomes,  and  corre- 


sponds in  many  points  with  what  1 have  myself  seen. 

According  to  Mr.  Tomes,  the  primary  osseous  areolae  above  de- 
scribed (fig.  26,  c,  fig.  27),  enlarge,  communicate  wdth  one  another, 
and  become  filled  with  blastema  and  blood-vessels;  and  their  sides,  at 
first  thin  and  formed  of  granular  bone,  become  lined  and  thickened 
by  successive  layers  of  new  and  more  dense  osseous  deposit,  by  which 
the  concentric  laminae  are  produced, — the  laminae  last  formed  pushing 
outwards  the  older  ones,  so  that  the  circumference  of  the  whole  series 
is  extended.  He  supposes  that  these  strata  of  new  bone  are  produced 
by  the  calcification  of  cells, — partly  those  originally  existing  in  ihe 
cartilage,  but  chiefly  cells  newlv  formed  in  the  blastema, — and  that 


' These  circular  nuclei  were  described  and  figured  by  Bidder  in  .Vluller’s  Archiv.  for 
1813. 
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29  and  30  represent  two  transverse  sections  of  growing  bone,  as  in  fig.  27,  but  much 
more  magnified  (about  120  diameters).  They  show  the  lateral  coalescence  of  the  primary 
bony  areolae  and  the  thickening  of  the  sides  of  the  enlarged  cavities  by  new  osseous  de- 
posit. The  section  29  is  made  almost  immediately  below  the  surface  of  ossification;  30  is 
somewhat  lower,  and  shows  the  cavities  still  more  enlarged  and  their  sides  more  thickened 
than  in  29.  The  new  osseous  lining  is  transparent  and  appears  light  in  the  figures;  the 
dark  ground  within  the  areote  is  owing  to  opaque  debris,  which  collected  there  in  grinding 
the  sections.  It  must  be  further  noticed  that  the  letter  a within  the  larger  figure  marks 
a place  where  a bony  partition  had  been  accidentally  broken  away,  so  that  the  large  space, 
was  naturally  divided  into  two. 


the  cell  nuclei,  sending  out  branches,  give  rise  to  the  lacunas  and 
canaliculi. 

According  to  my  own  observations,  the  primary  areolee  of  the  bone 
open  into  one  another  by  absorption  of  their  intermediate  walls,  both 
laterally  and  longitudinally;  they  possibly  expand  to  a certain  extent, 
but  it  is  mainly  to  their  lateral  confluence  that  the  formation  of  the 
larger,  or  what  might  be  termed  secondary 
cavities,  which  succeed  them  lower  in  the 
bone,  is  due.  This  is  shown  in  figure  29, 
which  represents  a thin  transverse  section, 
made  almost  immediately  below  the  surface 
of  ossification,  and  in  which  the  primary 
cavities  are  seen  to  have  coalesced  into  lar- 
ger ones.  A section  somewhat  lower  (fig. 

30),  shows  that  they  go  on  enlarging  by 
further  coalescence,  and  that  their  sides  are 
thickened  by  layers  of  new  bone ; this  soon 


Fig.  30. 


begins  to  be  deposited  (fig.  29),  and  goes  on  increasing  (fig.  30).  In 
the  mean  time  the  cartilage-cells  have  disappeared,  and  the  bony 
cavities,  as  Mr.  Tomes  has  pointed  out,  are  filled  with  blastema,  in 
which  there  are  a few  fibres  and  numerous  gianular  corpuscles  or  cells 
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resembling  ihose  seen  in  the  intramembranous  ossification ; there  are 
also  many  blood-vessels.  In  the  end,  some  of  the  enlarged  cavities 
remain  to  form  the  cancellated  structure ; while  others,  getting  more 
and  more  filled  up  with  concentric  lamellae,  become  Haversian  canals; 
although  the  Haversian  canals  of  the  compact  sides  of  the  bone,  it 
may  be  remarked,  principally  arise  in  another  way,  as  will  be  after- 
waids  described.  In  many  of  these  cavities  the  walls  of  the  coalesced 
primary  areolae  may  long  be  distinguished,  like  little  arches,  forming 
by  their  union  a sort  of  festooned  outline,  within  which  the  new  bony 
laminae  are  situated. 

The  primary  osseous  matter  forming  the  original  thin  walls  of  the  areolae  is, 
as  l\Ir.  Tomes  observes,  decidedly  granular  and  has  a dark  appearance;  the  sub- 
sequent or  secondary  deposit  on  the  other  hand  is  quite  transparent  and  of  a 
uniform,  homogeneous  aspect,  without  obvious  granules.  This  begins  to  cover  the 
granular  bone  a very  short  distance  (about  jjtph  of  an  inch)  below  the  surface  of 
ossification,  and,  as  already  stated,  increases  further  down.  The  lacunre  first 
appear  in  this  deposit;  there  are  none  in  the  primary  granular  bone.  In  what 
further  regards  the  nature  and  formation  of  the  secondary  deposit,  my  own  ob- 
servations lead  me  to  differ  considerably  from  the  views  of  Mr.  Tomes.  He 
supposes  that  it  is  formed  of  cells  which  become  impregnated  with  earthy  matter, 
— the  cartilage  cells  in  the  first  instance,  and  afterwards  cells  newly  formed  in 
the  blastema.  Now,  although  certain  appearances  render  it  not  improbable  that 
there  may  be  a layer  of  flattened  and  calcified  cells  next  to  the  surface  of  the 
granular  bone,  I am  nevertheless  disposed  to  think  that  the  subsequent  and  chief 
part  of  the  deposit  results  from  the  calcification  of  successive  layers  of  fibres, 
generated  in  the  blastema  and  possibly  derived  from  the  granular  cells,  some 
cells  being  perhaps  also  involved  along  with  the  fibres  as  in  the  ossification  of  the 
flat  bones  of  the  cranium;  in  short,  it  appears  to  me  that  the  deposit  in  question 
is  formed  after  the  manner  of  the  intramembranous  ossification 
already  described,  (p.  84).  I infer  that  such  is  the  process  from 
the  structure  of  the  layers;  for  they  are  made  up  of  fine  reticu- 
lated. fibres,  like  the  lamellse  of  perfect  bone,  shown  at  p.  79. 
On  a careful  inspection,  and  with  a certain  adjustment  of  the 
light,  the  little  apertures  of  the  canaliculi  may  be  seen,  and  in 
many  parts  also  line  strife  indicating  the  obliquely  decussating 
fibres  of  the  new-formed  laminae.  The  structure  reminds  us  of 
the  secondary  deposit  inside  the  oblong  cells  in  the  wood  of 
coniferous  trees,  in  which  the  ligneous  matter  is  arranged  in 
fibres,  or  rather  in  fine  lines,  running  obliquely  round  the  wall  of 
the  cell  and  crossing  one  another  in  alternate  layers. 

[An  excellent  subject  for  examining  the  fibrous  structure  of 
bone,  is  a portion  of  the  “ stapes,”  one  of  the  small  bones  of  the 
ear,  which  needs  no  other  preparation  than  rubbing  it  down  thin 
enough  to  transmit  light.  A finely  reticulated  fibrous  structure 
may  be  everywhere  observed  in  it,  surrounding  the  Haversian 
cancelli  and  Purkinjean  corpuscles,  (fig.  31.) — J.  L.] 

The  mode  of  production  of  the  lacunaj,  or  so-called  corpuscles 
base  o the  stapes  fcoue,  is  Still  an  enigma  in  osteogeny,  and  I do  not  pretend  to 
hfolh  nri**ni  d-  They  are  generally  supposed  to  be  derived  from  the  cells 

fled  '•  rcficula"  'd®  tissue  involved  in  the  ossification  by  some  sort  of  meta- 
tod  fibrous  struo-  morphosis  which  has  been  variously  conceived.  Some  suppose 
tore;  b,  corpus-  that  the  cell  becomes  the  lacuna,  and  sends  out  branches  (like 
cles  of  Furkiiije.  the  pigment  cells,  p.  64)  to  form  the  canaliculi  (Schwann).  Others 
I-Vorn  nature,  by  think  that  it  is  not  the  cell  but  its  nucleus  that  undergoes  this 
.1.  L.]  change,  and  that  the  substance  of  the  nucleus  is  afterwards  ab- 

sorbed, leaving  the  lacuna  (Todd  and  Bowman).  Henle  thinks 
that  the  lacuna  is  a cavity  left  in  the  centre  of  a cell  which  has  been  partially 
filled  up  by  calcification,  and  that  the  canaliculi  are  branched  passages,  also  left 
in  consequence  of  the  unec^ual  deposition  of  the  hard  matter,  as  in  the  instance  of 


[Fig.  31. 
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the  pore-cells  of  plants.  As  to  this  last  opinion,  it  does  not  seem  reconcilable 
with  the  structure  of  ordinary  sound  bone,  and  I am  also  led  greatly  to  doubt 
whether  the  lacunae  and  canaliculi  are  derived  from  cells 
or  their  nuclei  in  either  of  the  other  two  ways  supposed. 

It  has  rather  appeared  to  me  as  if  they  were  little  va- 
cuities left  in  the  tissue  during  the  deposition  of  the 
reticular  fibres,  as  open  figures  are  left  out  in  tire  weav- 
ing of  some  artificial  fabrics,  (but  not  within  a ceU,  as 
Henle  imagined,)  and  that  thus  the  apposition  of  the 
minute  apertures  existing  between  the  reticulations  of 
the  lamellae  gives  rise  to  the  canaliculi,  in  conformity 
with  what  has  been  already  stated  respecting  their  struc- 
ture. At  the  same  time  it  seems  not  unlikely  that  a cell 
or  cell-nucleus  may  originally  lie  in  the  lacuna  or  cen- 
tral cavity,  and  may  perhaps  determine  the  place  of  its 
formation.  Such  is  the  view  I feel  disposed  to  take  of 
the  production  of  the  lacunae  and  canaliculi  of  ordinary 
bone,  although  I can  by  no  means  speak  confidently 
on  the  point.  In  instances  of  what  might  be  considered 
a more  crude  form  of  ossification,  the  mode  is  perhaps 
somewhat  different.  In  the  slow  growth  of  bone  which 
encroaches  on  the  attached  surface  of  articular  carti- 
lages, the  ossification  would  almost  seem  to  be  produced 
merely  by  the  impregnation  of  the  cartilaginous  ma- 
trix with  earthy  matter,  (corresponding  with  the  first 
step  of  the  ordinary  process,)  and  in  this  case  the  cells 
and  clusters  of  cells  being  surrounded  by  tire  calcified 
matrix,  may  remain  as  little  vacuities  or  lacunse  in  the 
bone ; but  this,  as  well  as  the  formation  of  lacunee  in  the 
crusta  petrosa  of  the  teeth  and  the  production  of  adven- 
titious bony  deposits  in  different  textures,  requires  fur- 
ther investigation. 

[From  some  observations  made  upon  the  progress 
of  ossification  in  the  os  frontis  of  a human  embryo, 
measuring  two  inches  from  heel  to  vertex,  I am  inclined 
to  adopt  the  views  of  Schwann  relative  to  the  develop-  ged. Portion  of  %'he 
ment  of  the  Purkinjean  corpuscle.  Each  half  of  the  os  ossified  rete.  h.  Cartilage 
frontis  at  this  period  presents  a network  of  osseous  of  one  of  the  interspaces, 
tissue,  which  is  thickest  and  most  developed  along  the  c.  Cartilage  cells,  with  their 
curve  of  the  supra-orbitar  ridge,  and  the  frontal  and  nuclei,  d.  Newly  formed 
orbital  portions  are  nearly  on  a plane  with  each  other.  Purkinjean  corpuscles  still 
When  examined  by  means  of  the  microscope,  the  inter-  containing  the  nucleus,  e. 
spaces  or  meshes  of  the  osseous  rete  are  discovered  A cell  partly  enveloped  in 
to  be  filled  with  cartilage  cells  contained  in  a trans-  deposit  of  the  osseous 
parent  matrix  or  hyaline  substance  (fig.  32,  b).  The  salts.  Prom  nature,  by  J.L.] 
cells  are  isolated  from  each  other,  granular  in  stracture,  and  contain  a large 
granular  nucleus,  within  which  may  be  detected  a translucent  nucleolus.  The 
cell  contents  are  coloured  brown  by  iodine,  whilst  the  translucent  intercellular 
matrix  remains  unchanged.  The  average  diameter  of  the  cartilage  corpuscle  is 
about  of  an  inch,  the  nucleus,  of  an  inch. 

Upon  examining  the  border  of  the”  bone,  I noticed  a system  of  reticulated 
osseous  fibres,  proceeding  from  the  primitive  ossific  rete  into  the  intercellular 
substance  of  the  cartilage  cells,  apparently  by  a deposit  of  earthy  salts,  in  a 
linear  direction.  In  such  positions,  I observed  the  cartilage  cells  had  already 
protruded,  or  had  connected  with  them,  the  canaliculi,  and  these  appear  at  this 
time  only,  because,  several  cells  (fig.  32,  e),  I noticed  at  the  edge  of  the  primi- 
tive bony  rete,  and  partly  enveloped  in  the  osseous  deposit,  had  the  canaliculi 
passing  into  the  latter,  whilst  on  the  unossified  or  cartilaginous  side,  none  had  yet 
been  developed.  The  ceU-wall  has  until  now  apparently  remained  unchanged, 
but  commences  to  blend  or  fuse  itself  with  the  intercellular  substance,  and  with 
the  secondary  osseous  fibrillse.  The  Purkinjean  corpuscles  (d),  which  are  per- 
fectly formed  in  the  osseous  structure,  at  this  time  have  the  same  diameter,  or 


[Fig.  32. 


Represents  a portion  of 
the  border  of  the  os  frontis 
from  a human  embryo, 
measuring  two  inches  in 
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nearly  so,  as  the  cartilage  corpuscle  from  which  they  originated,  and  they  still 
contain  a granular  nucleus,  readily  brought  into  view  by  iodine,  which  corre- 
sponds to  that  of  the  cartilage  corpuscle,  and  has  about  the  same  measurement. 
At  a later  period,  tire  nucleus  of  the  Purkinjean  corpuscles  appears  to  dissolve 
away. — J.  L.] 

As  ossification  thus  advances  towards  the  ends  of  the  bone,  the 
portion  as  yet  cartilaginous  continues  to  grow  at  the  same  time  and 
increases  in  every  dimension.  The  part  already  osseous  increases 
also  in  circumference ; the  medullary  cavity,  of  which  for  some  time 
there  is  no  appearance,  begins  to  be  excavated  in  its  interior  by  ab- 
sorption, and  the  sides  of  the  shaft  acquire  compactness  and  solidity. 
The  increase  in  girth  is  brought  about  by  deposition  of  bone  at  the 
surface  underneath  the  periosteum.  It  has  been  sometimes  supposed 
that  a formation  of  cartilage  precedes  the  bone  also  in  this  situation ; 
but  such  is  not  the  case,  for  the  vascular  soft  tissue  in  immediate  con- 
tact with  the  surface  of  the  growing  bone  is  not  cartilage,  but  consists 
of  fibres  and  granular  corpuscles;  in  fact,  the 
increase  takes  place  by  intramembranous 
ossification,  and  accordingly  the  Haversian 
canals  of  the  shaft  are  formed  in  the  same 
way  as  those  of  the  tabular  bones  of  the  skull, 
— that  is,  the  osseous  matter  is  not  only  laid 
on  in  strata  parallel  to  the  surface,  but  is 
deposited  around  processes  of  the  vascular 
membranous  tissue  which  extend  from  the 
surface  obliquely  into  the  substance  of  the 
shaft;  and  the  canals  in  which  these  vascular 
processes  - lie,  becoming  narrowed  by  the 
deposition  of  concentric  osseous  laminai, 
eventually  remain  as  the  Haversian  canals. 

That  the  ossification  at  the  periosteal  surface  of 
the  bone  does  not  take  place  in  cartilage,  may  also 
be  made  apparent  in  the  following  manner.  Strip 
off  the  periosteum  from  the  bone  at  the  end  of  the 
shaft,  and  from  the  adjoining  cartilage  also,  taking 
care  not  to  pull  the  latter  away  from  the  bone.  A 
Subperiosteal  layer  from  the  membranous  layer  will  still  remain,  passing 

extremity  of  the  bony  shaft  of  the  surface  of  the  cartilage  5 now 

• J,,  take  a thin  slice  from  the  surface,  including  this 

m the  text.  1 he  cartilage  and  j 

more  open  bony  tissue  have  membrane  with  a very  thin  portion  of  the  bone  and 
been  scraped  off  from  the  inside  of  the  cartilage,  and  examine  it  with  the  rnicroscope, 
of  the  crust,  except  at  a,  where  scraping  off  the  cartilage  from  the  inside  if  it  be  too 
a dark  shade  indicates  a few  thick.  You  will  then  see  that  the  superficial  part  or 
vertical  osseous  areol®  out  of  shell  of  the  bone,  if  it  may  be  so  called,  is  prolonged 
focus  and  indistinctly  seen.  The  a little  way  over  the  surface  of  the  cartilage  by 
part  a b,  of  the  crust  is  ossified  ; means  of  pellucid,  coarsely  reticulated  fibres  of  soft 
between  h and  c are  the  clear  tissue,  (fig.  33.  b,  c,)  into  which  the  earthy  deposit 
reticulated  fibres  into  which  jg  advancing.  These  fibres  are  intermixed  with 


the  earthy  deposit  is  advancing,  granular  corpuscles  or  cells,  but  form  no  part  of  the 
Magnified  loO  larncters.  cartilage,  and  they  are  no  doubt  of  the  same  nature 
as  those  seen  in  the  intramembranous  ossification  of  the  skull.  Their  reticula- 
tions are  in  most  cases  directed  transversely,  and  sometimes  they  are  little,  if  at 
all,  in  advance  of  the  limit  between  the  bone  and  cartilage.  I have  observed  the 
structure  here  described  in  several  bones  of  the  (well-advanced)  foetal  sheep. 


BONE.  93 

also  in  the  human  scapula,  humerus,  femur,  tibia  and  fibula,  metacarpus  and 
metatarsus,  and  it  probably  occurs  in  all  the  long  bones. 

Ossification  having  thus  proceeded  for  some  lime  in  the  shaft,  at 
length  begins  in  the  extremities  of  the  bone  from  one  or  more  inde- 
pendent centres,  and  extends  through  the  cartilage,  leaving,  however, 
a thick  superficial  la}er  of  it  unossified,  which  permanently  covers 
the  articular  end  of  the  bone.  The  epiphyses  thus  formed  continue 
long  separated  from  the  shaft  or  diaphysis  by  an  intervening  portion 
of  cartilage,  which  is  at  last  ossified  and  the  bone  is  then  consolidated. 
The  time  of  final  junction  of  the  epiphyses  is  different  in  different  bones; 
in  many  it  does  not  arrive  until  the  body  has  reached  its  full  stature.  In 
the  mean  time  the  bone  increases  in  length  by  the  ossification  continuing 
to  extend  into  the  intervening  cartilage,  which  goes  on  growing  at  the 
same  time;  and  it  appears  that  in  the  part  of  the  shaft  already  ossified, 
little  or  no  elongation  takes  place  by  interstitial  growth.  This  is  shown 
by  an  experiment  first  made  by  Dr.  Hales  and  afterwards  by  Duhamel 
and  by  John  Hunter,  in  w'hich  two  or  more  holes  being  bored  in  the 
growing  bone  of  a young  animal  at  a certain  measured  distance  from 
each  other,  they  are  found  after  a time  not  to  be  farther  asunder, 
although  the  bone  has  in  the  meanwhile  considerably  increased  in 
length.^  In  like  manner  the  shaft  also  increases  in  circumference  by 
deposition  of  new  bone  on  its  external  surface,  w'hile  at  the  same  time 
its  medullary  canal  is  enlarged  by  absorption  from  within.  A ring  of 
silver  or  platinum  put  round  the  wing-bone  of  a growing  pigeon, 
becomes  covered  with  new  bone  from  without,  and  the  original  bone 
included  within  it  gets  thinner,  or,  according  to  Duhamel,  who  first 
made  the  experiment,  is  entirely  removed,  so  that  the  ring  comes  to 
lie  w'ithin  the  enlarged  medullary  canal. 

Madder  given  to  an  animal  along  with  its  food,  tinges  the  earth  of  bone,  which, 
acting  as  a sort  of  mordant,  unites  with  and  fixes  the  colouring  matter.  Now, 
that  part  of  the  bone  which  is  most  recently  formed,  and  especially  that  part 
which  is  actually  deposited  during  the  administration  of  the  madder,  is  tinged 
both  more  speedily  and  more  deeply  than  the  older  part,  and,  as  in  this  way  the 
new  osseous  growth  can  be  readily  distinguished  from  the  old,  advantage  was 
taken  of  the  fact  by  Duhamel  and  afterwards  by  Hunter  in  their  inquiries  as  to 
the  manner  in  which  bones  increase  in  size.  By  their  experiments  it  was  shown 
that  when  madder  is  given  to  a young  pig  for  some  weeks,  the  external  part  of 
its  bones  is  deeply  reddened,  proving  that  the  new  osseous  matter  is  laid  on  at 
the  surface  of  that  previously  formed ; again,  it  was  found  that  when  the  madder 
was  discontinued  for  some  time  before  the  animal  was  killed,  an  exterior  white 
stratum  (the  last  formed)  appeared  above  the  red  one,  whilst  the  internal  white 
part,  which  was  situated  within  the  red,  and  had  been  formed  before  any  madder 
was  given,  had  become  much  thinner;  showing  that  absorption  takes  place  from 
within.  In  this  last  modification  of  the  experiment  also,  as  noted  by  Hunter, 
a transverse  red  mark  is  observed  near  the  ends  of  the  bone,  beyond  which  they 
are  white ; the  red  part  indicating  the  growth  in  length  during  the  use  of  the 
madder,  and  the  white  beyond,  that  which  has  taken  place  subsequently, — thus 

1 Hales.  Veget.  Statics,  4tli  edit.  p.  340.  Duhamel,  Mem.  de  I’Acad.  des  Sciences,  1743 
et  seq.  Hunter  (reported  by  Home,)  in  Trans,  of  Soc.  for  Imp.  of  Med.  and  Chir.  Know, 
ledge,  vol.  ii. : also,  Catalogue  of  Hunterian  Museum,  vol.  i.,  p.  249.  Duhamel  was  led 
from  some  of  his  experiments  to  infer  that  an  interstiti;d  elongation  took  place  near  ihe 
ends;  but  there  is  some  doubt  left  as  to  the  precise  circumstances  of  the  experiments  in 
these  cases.  Both  Hales  and  Duhamel,  in  experimenting  on  the  growing  tibia  of  a 
chicken,  observed  that  the  addition  ot  new  bone  was  much  greater  at  the  upper  end. 


94 


BONE. 


showing  that  the  increase  in  length  is  caused  by  the  addition  of  new  matter  to 
the  e.xtreniities.'  But  other  changes  take  place  in  the  bone.  The  spaces  in  the 
cancellated  structure  become  enlarged,  as  well  as  the  medullary  canal,  by  ab- 
sorption; whilst  in  other  parts  the  tissue  becomes  more  compact  by  farther  de- 
posit on  the  inner  surface  of  the  vascular  cavities.  The  sides  of  the  shaft  m par- 
ticular acquire  greater  solidity  by  the  narrowing  of  the  Haversian  canals,  within 
which  the  vascular  membrane  goes  on  depositing  fresh  layers  of  bone;  and  mad- 
der administered  while  this  process  is  going  on,  colours  the  interior  and  recently- 
formed  laminsE,  so  that  in  a cross  section  the  Haversian  apertures  appear  sur- 
rounded with  a red  ring  (Tomes). 

Frona  the  foregoing  account  it  is  evident  that  a great  portion  of  a long  bone  is 
formed  independently  of  cartilage.  Those  physiologists,  therefore,  appear  to  have 
reason  on  their  side,  who  consider  the  pre-e.vistence  of  that  tissue  as  not  being  a 
necessary  condition  of  the  ossihc  process,  and  who  regard  the  precursory  cartilage 
of  the  fetal  skeleton  chiefly  in  the  light  of  a temporary  substitute  for  bone,  and 
also  as  affording  as  it  were  a mould  of  definite  figure  and  of  soft  but  yet  suffi- 
ciently consistent  material,  in  which  the  osseous  tissue  may  be  at  first  deposited 
and  assume  a suitable  form. 

The  time  of  commencement  of  ossification  in  the  different  bones,  as  well  as 
the  number  and  mode  of  conjunction  of  their  bony  nuclei,  are  subjects  that  belong 
to  special  anatomy.  It  may,  however,  be  here  remarked  in  general,  that  the 
commencement  of  ossification  does  not  in  all  cases  follow  the  order  in  which  the 
bones  appear  in  their  soft  or  cartilaginous  state.  The  vertebrae,  for  instance, 
appear  as  cartilages  before  there  is  any  trace  of  the  clavicle,  yet  ossification 
begins  in  the  latter  sooner  than  in  any  other  bone  of  the  skeleton.  The  time  when 
it  commences  in  the  clavicle,  and  consequently  the  date  of  the  first  ossification  in 
the  skeleton  is  referred  by  some  to  the  seventh  week  of  intra-uterine  life  ; others 
assign  a considerably  earlier  period ; but  owing  to  the  uncertainty  that  prevails  as 
to  the  age  of  early  embryos,  the  dates  of  commencing  ossification  in  the  earliest 
bones  cannot  be  given  with  precision. 

In  regard  to  the  number  and  arrangement  of  the  nuclei,  the  following  general 
facts  may  be  stated.  1.  In  the  long  bones  there  is  one  centre  of  ossification  in 
the  middle,  and  the  ends  are  for  the  most  part  ossified  from  separate  nuclei ; 
whilst  a layer  of  cartilage  remains  interposed  until  the  bone  has  nearly  attained 
its  full  length.  By  this  means  the  bone  is  indurated  in  the  parts  where  strength 
is  most  required,  whilst  its  longitudinal  growth  is  facilitated.  2.  The  larger  fora- 
mina and  cavities  of  the  skeleton  are  for  the  most  part  formed  by  the  junction  of 
two,  but  more  generally  of  three  or  more  nuclei  round  the  aperture  or  included 
space.  The  vertebral  rings,  the  acetabulum,  the  occipital  foramen,  and  the  cra- 
nium itself,  are  illustrations  of  this.  It  is  easy  to  conceive  that  in  this  way  the 
ready  and  equable  enlargement  of  such  cavities  and  apertures  is  provided  for. 
3.  Bones  of  a complex  figure,  like  the  vertebrae,  have  usually  many  nuclei;  but 
the  converse  is  not  always  true.  4.  We  can  frequently  connect  the  number  of 
nuclei  with  the  principle  of  uniformity  of  type  on  which  the  skeleton  of  verte- 
brated  animals  is  constructed.  Thus  the  typical  form  of  the  sternum  seems  to  be 
that  of  a series  of  distinct  bones,  one  placed  between  each  pair  of  ribs  in  front, 
as  the  vertebraj  are  behind,  and  this  is  its  permanent  condition  in  many  quadru- 
peds. In  man  it  conforms  to  the  archetype  in  its  mode  of  formation,  in  so  far 
as  it  is  ossified  from  several  centres  and  for  some  time  consists  of  several  pieces, 
but,  to  suit  the  fabric  of  the  human  thorax,  these  at  last  coalesce  one  with  another, 
and  are  reduced  in  number  to  three. 

In  the  reunion  of  fractured  bones,  osseous  matter  is  formed  between  and  around 
the  broken  ends,  connecting  them  firmly  together;  and  when  a portion  of  bone 
dies,  as  happens  in  necrosis,  a growth  of  new  bone  very  generally  takes  place 
to  a greater  or  less  e.xtent,  and  the  dead  part  is  thrown  off.  The  several  steps  of 
the  process  of  restoration  in  these  instances  are  so  fully  described  in  works  on 
Surgical  Pathology,  that  it  is  unnecessary  to  add  to  the  length  of  this  chapter  by 
introducing  an  account  of  them  here. 

' M.  Flourens  has  repeated  and  varied  these  experiments,  and  represented  the  results  in 
beautiful  delineations.  Rccherches  sur  le  Devcloppenient  des  Os  et  des  Dents.  Paris,  1842. 
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The  osseous  structure  is  peculiarly  fitted,  by  its  solidity  and  hard- 
ness, not  only  to  give  support  to  the  soft  parts,  but  also  to  furnish 
points  of  attachment  to  the  muscles,  by  which  the  different  movements 
are  executed.  This  solid  framework  of  the  body  is  made  up  of  a 
number  of  separate  pieces,  the  aggregate  of  which  has  been  termed 
“ the  skeleton,'”  (sceletum,  rfxsXXw,  to  dry.)  The  vertebral  column  may 
be  considered  as  the  central  or  fundamental  part  of  the  whole,  both 
because  it  exists  in  all  animals  which  possess  an  internal  osseous 
skeleton,  and  also  because  the  different  parts  of  the  osseous  system  are 
either  immediately  or  mediately  connected  with  it  as  a common  centre. 
Thus,  on  its  superior  extremity,  or  apex,  it  supports  the  skull ; laterally 
it  gives  attachment  to  the  ribs,  which  arch  forwards,  to  form,  with  the 
sternum,  a bony  case  for  the  lodgment  of  the  organs  of  respiration 
and  circulation,  at  the  same  time  that  they  furnish,  externally,  points 
of  support  for  the  superior  extremities:  inferiorly  the  column  is  im- 
movably connected  with  the  pelvic  bones,  which  are  articulated  with 
those  of  the  lower  extremity. 

When  proceeding  with  the  description  of  the  human  body,  it  is 
usual  to  consider  it  as  divisible  into  head,  trunk,  and  extremities, 
which  is  sufficient  for  the  purposes  of  a regional  division ; but  the 
skeleton  must  be  viewed  in  a different  way,  particularly  if  reference 
is  made  to  its  conformation  in  tbe  various  orders  of  animals — to  its 
development — and  to  the  subordination  of  its  component  parts.  The 
spine  being  its  essential  constituent,  all  the  others  (viz.  the  ribs  and 
sternum,  clavicle,  scapula,  and  upper  extremities,  the  pelvic  bones 
and  lower  extremities,)  rank  as  accessories.  The  sacrum  and  coccyx 
are  obviously  parts  of  the  spine,  so  likewise  are  the  cranial  bones;  for 
though  in  outward  appearance  they  differ  so  much  in  man  and  the 
higher  animals  from  the  bones  of  the  spine  which  are  placed  beneath 
them,  and  with  which  they  are  articulated,  they  still  are  but  modifica- 
tions of  similar  organic  elements — repetitions,  in  fact,-of  like  parts,  dif- 
ferently developed  to  suit  the  peculiar  relations  into  which  they  enter, 
and  the  purposes  which  they  are  designed  to  serve. 

The  number  of  pieces  which  compose  the  osseous  system  varies  in 
the  different  ages  of  life ; for  some,  which  in  the  first  instance  are  di- 
vided into  two  or  more  portions,  become  soldered  together  as  the  pro- 
cess of  ossification  goes  on.  But  authors  are  far  from  being  unanimous 
as  to  the  number  of  bones  which  they  recognise  even  in  the  adrdt.  Do 
the  sesamoid  bones  form  parts  of  the  skeleton,  or  are  they  mere  ac- 
cessory structures  developed  in  tendons '(  Are  the  teeth,  os  hyoides, 
and  ossicula  auditus,  to  be  enumerated  as  components  or  accessories '? 
Monro  and  Scemmering  reckon  260  bones;  and  Meckel,  who  takes 
the  number  at  253,  includes  the  teeth,  patellae,  ossa  sesamoidea,  os 
hyoides  as  five  pieces,  sternum  as  three,  coccyx  as  four,  and  the  small 
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bones  of  the  ear.  If,  however,  we  omit  those  just  named,  as  being 
either  accessories  or  connected  with  special  organs,  the  whole  number 
of  pieces  found  in  the  ordinary  skeleton  will  be  197,  as  follow; — 

The  spinal  column,  properly  so  called,  consists  of  24  vertebrae, 
the  sacrum  and  the  coccyx  - - - - - 26 

Tlie  skull  is  made  up  of  eight  cranial  bones,  viz.  the  occipital, 
two  parietal,  two  temporal,  the  frontal,  the  ethmoid  and  sphenoid: 

— and  of  fourteen  facial,  viz.  two  nasal,  two  lachrymal,  two  supe- 
rior maxillary,  twm  malar,  two  palatal,  two  turbinated,  one  vomer. 


and  the  inferior  maxillary  bone  - - - - - 22 

The  ribs  are  24  in  number  (twelve  on  each  side),  with  the 
sternum  - - - - - - - -25 

The  two  superior  extremities  consist  each  of  a clavicle  and 
scapula,  humerus,  radius,  and  ulna,  eight  carpal  bones,  five  meta- 
carpal, and  fourteen  in  the  digital  rows  - - - - 64 

'I’he  two  inferior  extremities  comprise,  each,  one  pelvic  bone 

(innominate),  one  femur,  tibia,  and  fibula,  seven  tarsal  bones,  five 
metatarsal,  and  fourteen  digital  - - - - - 60 


In  the  skeleton  we  recognise  two  great  cavities  (which  are  again 
variously  subdivided) ; one  anterior  and  inferior,  comprising  the  thorax 
and  abdomen;  the  other  posterior  and  superior,  formed  by  the  union 
of  the  vertebral  canal  with  the  cranial  cavity. 

VEKTEBRAL  COLUMN. 

The  vertebral  column  (columna  vertebralis,  rachis,  spina,)  is  situated 
along  the  median  line,  at  the  posterior  part  of  the  trunk,  the  length  of 
which  it  determines.  Anteriorly  it  presents  the  form  of  an  irregular 
pyramid — posteriorly,  a series  of  elongated  processes  (spinae),  disposed 
regularly  one  beneath  the  other,  from  which  circumstance  the  term 
“ spine”  is  derived.  Viewed  as  a whole,  it  resembles  at  first  sight  the 
shape  of  a long  bone,  but  it  is  very  differently  constructed.  As  it  re- 
ceives the  weight  of  the  head  and  trunk,  and  transmits  it  to  the  base 
on  which  it  rests,  it  requires  to  be  firm  and  resisting,  its  power  of  re- 
sistance increasing  gradually  from  above  downwards.  Being  the 
centre  of  all  the  movements  of  the  body,  it  must  be  as  pliant  and  flexible 
as  a bow,  but  yet  firm,  in  order  to  give  adequate  protection  to  the 
spinal  cord  which  it  encloses.  All  these  conditions  are  attained  by 
its  being  made  up  of  several  small  pieces  united  by  an  elastic  substance, 
the  motion  permitted  between  each  pair  being  slight,  while  the  aggre- 
gate of  all  is  considerable. 

vertebra:. 

The  verlehrcE,  or  separate  pieces  of  which  the  column  is  made  up, 
are  so  named  from  their  mobility  (vertere,  to  turn).  They  are  divided 
into  true  and  false  ; the  former  term  being  applied  to  those  which  re- 
main separate  in  the  adult,  and  retain  their  mobility;  the  latter  to  such 
as  become  united  into  one  mass  (viz.  the  sacrum),  or  degenerate  as  it 
were,  and  lose  all  the  ordinary  characters  of  vertebrae  (viz.  the  coccyx). 
The  size  of  the  vertebrae  increases  from  above  downwards  as  far  as 

' [In  this  enumeration  the  patellse  have  been  excluded,  as  bclong-itig  to  the  ossa  sesa- 
raoidea.] 
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the  first  pieces  of  the  sacrum,  from  which  it  diminishes  towards  the 
end  of  the  coccyx,  where  it  terminates  by  a point ; so  that  the  column 
may  be  said  to  consist  of  two  pyramids  applied  to  one  another  at  their 
bases.  The  superior,  or  movable  vertebras,  however,  do  not  taper 
regularly  from  above  downwards  ; they  become  somewhat  narrowed 
and  constricted  as  it  were  at  the  third  dorsal  vertebra,  after  which 
they  gradually  enlarge  towards  the  lower  end. 

A.  THE  TRUE  VERTEBRAE. 

The  true  vertebrce  are  divided  into  three  sets,  named  from  the  re- 
gions they  occupy,  cervical,  dorsal,  lumbar. 

They  present,  1.  certain  general  characters  by  which  they  may  at 
once  be  distinguished  from  b^ones  of  any  other  class;  2.  those  of  each 
region  (cervical,  dorsal,  lumbar,)  exhibit  peculiar  characters  by  which 
they  are  severally  distinguished ; 3.  certain  vertebrae  present  special 
or  individual  characters. 

1.  GENERAL  CHARACTERS  OF  A VERTEBRA. 

The  objects  presented  by  each  vertebra  are,  a ring,  a body,  articu- 
lating processes,  transverse  and  spinous  processes,  and  notches.  Of 
these,  the  ring,  or  foramen,  merely  to  suit  the  purposes  of  methodical 
description,  may  be  considered  the  central  part.  As  the  whole  series 
of  vertebrae  is  intended  to  form  a pillar  of  support,  each,  with  the  ex- 
ception of  the  first,  presents  in  front  a convex  mass  (the  body),  which 
is  a section  of  a cylinder,  and  which,  by  being  piled  one  over  the 
other,  form  the  pillar.  As  each  bone  must  be  securely  joined  w'ith  the 
one  above  it  and  that  below  it,  there  exist  certain  prominences  (articu- 
lating processes)  for  articulation  with  them.  The  column  being  flexible, 
and  partaking  in  the  several  movements  of  the  body,  it  is  required 
that  there  be  levers  (transverse  and  spinous  processes)  for  the  attach- 
ment of  the  muscles  or  moving  powers.  Finally,  it  is  necessary  that 
a free  communication  should  be  allowed  for  the  neiwes  w'ith  the  nervous 
centre  contained  in  the  canal,  and  this  purpose  is  served  by  the  notches. 

The  various  parts  of  a vertebra  here  named  require  more  detailed 
notice. 

The  ring  (foramen  vertebrale,  rachidium,)  is  formed  in  front  by  the 
body,  and  posteriorly  by  what  is  named  the  arch  of  the  vertebrm,  from 
which  latter  the  several  processes  project.  As  the  vertebrae  are  piled 
one  over  the  other,  the  rings  are  arranged  so  as  to  form,  with  the  aid 
of  the  interposed  ligamentous  structures,  a flexible  canal  for  the  lodg- 
ment and  protection  of  the  spinal  cord. 

The  body  forms  the  anterior  and  most  considerable  pai’t  of  the  bone. 
Rounded  Before,  and  marked  in  the  middle  by  a transverse  groove, 
which  gives  it  a constricted  appearance,  it  is  slightly  hollowed  poste- 
riorly, where  it  contributes  to  the  formation  of  the  vertebral  canal, 
and  in  most  instances  is  flat  on  the  superior  and  inferior  surfaces,  by 
which,  through  the  medium  of  fibro-cartilage,  it  is  connected  with  the 
contiguous  bones.  Its  outer  surface  all  round  presents  numerous  for- 
amina for  the  passage  of  blood-vessels,  principally  veins.  One  of  the 
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holes  situated  about  the  middle  of  the  posterior  surface  exceeds  the 
others  very  much  in  size  ; it  lodges  a large  vein. 

From  the  body  at  its  lateral  margins  two  processes  pass  backwards, 
called  “ pedicles.”  The  pedicles  join  with  the  laminte,  or  plates,  and 
these,  by  inclining  inwards,  meet  at  the  median  line  posteriorly,  so  as 
to  complete  the  “ arch”  of  the  vertebra.  From  the  point  of  junction 
of  the  pedicles  with  the  laminm  at  each  side,  the  articulating  and 
transverse  processes  project ; and  from  the  union  of  the  two  laminm 
the  spinous  process  takes  its  origin. 

Jrticulativg  ov  oblique  processes. — For  maintaining  the  connexion 
between  the  contiguous  vertebrje,  there  are  four  processes, — two  su- 
perior, and  two  inferior, — which  project,  one  on  each  side,  from  the 
junction  of  the  laminrn  with  the  pedicle.  Two  of  these  processes 
project  upwards,  and  two  downwards ; the  smooth  surfaces  of  the 
upper  pair  look  backwards,  those  of  the  lower,  forwards  ; they  are 
coated  with  cartilage,  and  articulate  with  corresponding  processes  of 
the  next  vertebras.  Their  margins  are  rough  for  the  attachment  of 
ligaments. 

The  transverse  and  spinous  processes  form  a series  of  levers  for  the 
attachment  of  muscles.  The  transverse  processes,  two  in  number 
(one  on  each  side),  and  named  from  their  direction,  project  laterally 
from  the  arch  near  the  articulating  processes,  between  which  their 
bases  are  interposed.  The  spinous  process  is  a single  projection, 
situated  posteriorly  in  the  median  line;  this  process,  or  rather  the  ap- 
pearance presented  by  the  aggregation  of  those  of  the  several  verte- 
brae, has  given  to  the  entire  column  one  of  its  designations  (spine). 

Laminoe  or  plates. — The  parts  of  the  arch  which  intervene  between 
the  bases  of  the  spinous  and  the  transverse  processes  are  thus  named. 

Pedicles  and  notches. — Lastly,  the  processes  which  extend  from  the 
plates  to  the  body  of  the  bone,  are  called  “ pedicles,”  as  above  stated. 
In  each  pedicle  are  seen  two  excavations,  or  notches  (incisurae),  one 
on  the  upper,  the  other  on  the  lower  border,  the  latter  being  deeper 
than  the  former.  When  the  vertebrae  are  placed  in  their  natural  posi- 
tion, the  notches  in  the  contiguous  margins  of  each  pair  of  them  form 
rounded  apertures,  which  communicate  with  the  vertebral  canal,  and 
give  transmission  to  the  spinal  nerves  and  to  the  entering  and  emerging 
vessels.  From  their  position  and  mode  of  formation,  they  are  called 
the  intervertebral  foramina. 

2.  CHARACTERS  PECULIAR  TO  THE  VERTEBRAE  OF  EACH 
REGION  OR  CLASS. 

CERVICAL  VERTEBRAE. 

The  cervical  vertebrae  (fig.  34,)  are  seven  in  number;  they  are 
smaller  than  those  in  the  other  regions,  which  results  from  the  size 
of  the  body  and  processes  being  less  than  that  of  the  corresponding 
parts  in  the  dorsal  and  lumbar  classes.  The  vertebral  foramen*^  is 
of  a triangular  form,  and  larger  proportionally  than  in  the  other 
classes.  The  body,*  elongated  transversely,  is  thicker  anteriorly  than 
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posteriorly ; for  the  under  and  fore  part  of 
each  dips  down  a little.  The  upper  surface  is 
broader  than  the  under  one ; and  is  rendered 
concave  from  side  to  side,  by  two  little  plates, 
which  project  upwards  from  its  lateral  mar- 
gins. The  lower  surface  is  slightly  convex, 
and  rounded  off  at  the  sides.  The  superior 
articular  processes,’'  are  flat  and  oblique  in 
their  direction,  so  as  to  look  backwards  and 
upwards,  whilst  the  inferior®  incline  down- 
wards and  forwards.  It  is  only  in  the  cer- 
vical vertebrae  that  these  processes  can  be 
fitly  named  “oblique.”  The  articular  sur- 

r ^1  1111  ^1  The  body,  concave  m the  middle, 

facesaresupported  on  rounded  and  elongated  rising  on  each  side  into  a 

little  masses  or  pillars  of  bone.  The  trans-  sharp  ridge.  2.  The  lamina.  3. 
verse  processes,®  short,  and  bifid  at  their  The  pedicle  rendered  concave  by- 

extremities,  present  a deep  groove  supe- 

riorly,®  for  the  transmission  of  the  nerves,  5.  The  bifid  transverse  process, 
and  at  their  base  a foramen,  through  which  The  figure  is  placed  in  the  con- 
in  most  of  them  the  vertebral  artery  passes. 

It  Will  be  observed,  that  these  processes  two  processes  which  correspond 
have  two  roots  or  points  of  connexion  with  with  the  rudimentary  rib  and  the 

the  vertebra.  The  posterior  one  springs  transverse  process.  6.  The 
c 1 . , T 1 • I P vertebral  loramen.  7.  Ine  su- 

irom  the  junction  of  the  pedicle  with  the  perior  articular  process,  looking 
arch,  and  therein  corresponds  with  the  trans-  backwards  and  upwards.  8.  The 
verse  processes  in  the  back  and  loins.  The  '"fer'or  articular  process.  W.] 
anterior  one  is  attached  to  the  side  of  the  body  of  the  vertebra,  and 
ranges  with  the  ribs,  of  which  it  is  a rudiment.  The  formation  of  the 
foramen  can,  from  these  facts,  be  readily  indicated.  The  osseous 
points,  which  here  represent  the  ribs,  not  being  required  for  any  special 
purpose,  remain  in  their  rudimentary  condition,  and  merely  incline 
backwards,  so  as  to  become  anchylosed  with  the  true  transverse  pro- 
cesses which  lie  behind  them.  They  thus  enclose  a space,  viz.,  the 
foramen,  which,  however,  cannot  be  said  to  be  intended  to  lodge  the 
vertebral  vessels,  as  it  exists  in  the  seventh  cervical  vertebra,  through 
which  they  rarely  pass,  and  in  the  sixth  and  fifth  in  those  cases  in 
which  the  artery  enters  the  fourth.  The  spinous  process^  is  short, 
projects  horizontally  backwards,  and  is  bifid  at  its  e.'itremity.  The 
plates,  or  laminae,  are  narrower  and  longer  than  in  the  other  regions. 
The  notches  are  deeper  and  larger  in  the  upper  than  in  the  lower 
border  of  the  pedicles,  in  all  except  the  second.  They  lie  behind  the 
articular  processes  in  the  first,  but  before  them  in  the  rest. 

DOESAL  VEETEBRA3. 

The  dorsal  vertebrae,  (fig.  35,)  twelve  in  number,  are  intermediate 
in  size  as  well  as  in  situation,  between  the  cervical  and  the  lumbar. 
The  foramen  is  smaller  than  in  the  cervical  or  lumbar  region,  and  is 
nearly  circular  in  its  form.  The  lateral  notches,  * ® and  consequently 
the  intervertebral  foramina  w’hich  they  form,  are  larger  than  those  in 
the  neck  ; and  those  at  the  lower  mal^in  of  the  pedicles  are  much 


[Fig.  34. 


A central  cervical  vertebra. 
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[Fig.  35. 


larger  and  deeper  than  those  on  the  upper. 
The  breadth  of  the  body^  from  side  to  side, 
exceeds  the  depth  from  before  backwards 
much  less  than  in  the  cervical  or  lumbar 
vertebras.  It  is  convex  and  prominent  on 
the  anterior  surface,  flat  and  plain  at  the 
upper  and  lower;  at  each  side  of  the  body 
may  be  observed  a slight  notch,  “ ^ in  the 
superior  as  well  as  in  the  inferior  border, — 
these  are  covered  with  cartilage,  and,  when 
the  vertebra  is  placed  in  apposition  with 
the  adjacent  ones,  form  oval  depressions 
A lateral  view  of  a dorsal  yerte-  j-qj,  reception  of  the  heads  of  the  cor- 
bra.  1.  riie  body.  2,2.  Articular  ,.  !,  rpi  ,•  i .• 

facets  for  the  heads  of  ribs.  3.  Up-  responding  ribs.  The  articulating  processes 
per  surface  of  the  body.  4.  The ® are  nearly  vertical  in  their  direction  ; 
superior  intervertebral  noich.  5.  {]-,g  superior  looking  backwards,  the  infe- 
The  inferior  intervertebral  notch.  • r j rpi  ^ ? 

6.  The  spinous  process.  7.  The  forwards.  The  transverse  processes^ 

extremity  of  tlie  transverse  process  ni’6  long,  tllickj  3ncl  inclinGd  UclckvvardSj 

marked  by  an  articular  surface  for  [more  ill  the  female  than  in  the  male,]  and 
the  tubercle  of  a rib.  8.  The  two  anterior  surface  of  each  of  their 

superior  articular  processes  looking  ....  i !■  i 

backwards.  9.  The  two  inferior  tubercular  terminations  IS  Situated  a slight 
articular  processes  looking  for- excavation,  which  in  the  fresh  state  is 
wards.— W.]  lipped  with  cartilage,  and  articulates  with 

the  tubercle  of  the  rib.  The  spinous  processes,®  elongated  and  trian- 
gular, are  directed  downwards,  and  terminate  in  a tubercle.  The 
plates  are  broad  and  thick,  but  shorter  than  those  in  the  neck. 

LUMBAR  VERTEBRyR. 

The  lumbar  vertebrae,  (fig.  36,)  five  in  number,  are  larger  than 
either  of  the  other  sets.  The  foramen  of  each  vertebra  in  this  region 
is  large  and  triangular.  The  notches,®  ^ for  the  formation  of  the  inter- 
vertebral foramina  are  very  deep,  especially  the  inferior  pair.  The 
body,i  much  broader  from  side  to  side  than  from  before  backwards, 
is  flat  on  its  superior  and  inferior  surfaces.  It  is  not  so  convex  ante- 
riorly as  that  of  the  dorsal  vertebrae.  The  articulating  processes  are 

thick,  strong,  and  disposed  vertically  ; 
the  superior  pair,^  concave,  look  back- 
7,^  . wards  and  inwards ; the  inferior,®  con- 

vex, forwards  and  outwards  ; the  former 
are  farther  apart  than  the  latter,  hence 
they  receive  and  in  a manner  embrace 
the  lower  articulating  processes  of  the 
vertebra  above  them.  From  each  of 
the  superior  articulating  processes  a 
“ tubercle”  projects  backwards.  The 
A latoal  view  of  a lumbar  verte-  transverse  processes,®  long,  thin,  and 
s'Ve  ^o  not  project  backwards 

4.  The  inferior  intervertebral  notch,  like  those  of  the  dorsal  vei'tebrm.  The 

5.  The  spinous  process.  6.,  The  spinous  process®  is  bi’oad,  flat,  and  nearly 

transverse  process.  7.  of  a square  form,  SO  that  it  terminates 


[Fig.  36. 


articular  processes, 
articular  processes. — W.[ 


not  by  a pointed  extremity,  like  those 
in  the  dorsal  region,  but  presents  rather 
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a compressed  and  rough  border.  The  plates  or  laminae,  though 
shorter,  are  deeper  and  thicker  than  those  of  the  dorsal  vertebrae. 

If,  now,  the  three  vertebrae  (cervical,  dorsal,  and  lumbar,)  here  de- 
scribed separately,  are  taken  together  and  contrasted,  it  will  be  found 
that  the  several  parts  of  one  differ  so  much  from  the  same  parts  in 
another,  and  are  so  characteristic  of  the  region  to  which  they  belong, 
that  any  one  of  them  would  serve  to  distinguish  the  classes  of  the 
vertebrae.  Thus,  that  the  ring,  the  body,  or  any  process  would  be 
sufficient  to  determine  whether  a vertebra  is  of  the  cervical,  the  dorsal, 
or  the  lumbar  part  of  the  column. 

3.  PECULIARITIES  OF  CERTAIN  VERTEBRA. 

The  general  characters  of  vertebrae,  and  the  differences  which 
characterize  those  of  different  regions,  being  considered,  it  remains  to 
point  out  certain  peculiarities  presented  by  some  individual  bones  in 
each  set.  It  may  be  here  stated  generally,  that  the  vertebrae  situated 
at  the  extremities  of  each  region  assimilate  in  some  degree  to  the 
characters  of  those  in  whose  vicinity  they  are  placed.  Thus,  for 
instance,  the  lower  pieces  of  the  cervical  region  begin  to  resemble  the 
dorsal  vertebrae,  and  the  latter  become,  by  a similar  transition,  assimi- 
lated to  the  lumbar, — the  characters  peculiar  to  each  region  being  best 
displayed  by  the  bones  situated  towards  its  middle  point. 

The  vertebrae  which  differ  from  others  of  their  class  so  much  as  to 
require  separate  description  are  the  following : the  first  two  and  the 
last  cervical ; the  first  and  last  three  dorsal ; and  the  last  lumbar. 


[Fig.  37. 


THE  FIRST,  SECOND,  AND  SEVENTH  CERVICAL  VERTEBRAE. 

The  first  vertebra,  or  atlas,  fig.  37,  (so  called  from  supporting  the 
head,)  is  an  irregular  ring  of  bone, 
which  presents  nothing  analogous  ei- 
ther to  the  bodies  or  spines  of  the  other 
vertebrae.  The  ring,  in  the  fresh  state, 
is  divided  into  two  parts  by  a trans- 
verse ligament, — the  anterior  one 
being  occupied  by  the  odontoid  pro- 
cess of  the  axis,  the  posterior  by  the 
spinal  cord ; — it  presents  in  front  a 
small  arch  of  bone,  the  anterior  sur- 
face of  which  is  marked  by  a tubercle,^  anterior  tubercle  projectin;g  from  the  an- 
4i.„  _ * u j • oteriorarch.  2.  The  articular  surface  for 

e pos  e 10  by  a smooti  depiession,  odontoid  process  upon  the  posterior 
adapted  to  the  odontoid  process  of  the  surface  of  the  anterior  arch.  3.  The  pos- 
axis.  The  posterior  segment  of  the  1®''*°''  arch,  with  its  rudimentary  spinous 
ring  is  considerably  larger  than  the  an- 

terior  i at  its  middle  point®  it  presents  foramen.  7.  Superior  articular  surface, 
a tubercle,  which  is  the  analogue  of  8- The  tubercle  for  the  attachment  of  the 
the  spinous  processes;  it  is  thick  and 

round  in  the  gl  eater  part  OI  its  extent  ; convexity  below  it  is  the  margin  of  the  in. 
but  at  its  junction  with  the  rest  of  the  ferior  articulating  process.— W.] 
vertebra  there  exists  on  the  upper  border  at  each  side  a smooth  groove,* 

9* 


The  upper  surface  of  the  atlas.  1.  The 
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wliich  lies  behind  the  superior  articular  process,  and  marks  the  tortuous 
course  pursued  by  the  vertebral  artery  previously  to  entering  the 
cranium.  This  groove  is  analogous  to  the  notches  in  the  other  ver- 
tebra?. tor  it  transmits  the  first  spinal  nerve  as  vs'ell  as  the  vertebral 
artery  ; it  is  sometimes  converted  into  a foramen  by  a spiculum  of 
bone.  The  articulating  surfaces  are  horizontal  and  large.  The 
superior  pair^  receive  the  condyles  of  the  occipital  bone ; they  converge 
in  some  sort  towards  the  forepart  of  the  bone;  and  as  their  form  is 
oval,  and  their  surface  concave  from  before  backwards,  they  look 
towards  one  another  ; at  the  inner  margin  of  each  is  a rough  surface,® 
wliich  gives  attachment  to  the  transverse  ligament.  The  inferior  paii-, 
on  the  contrary,  are  flat,  and  nearly  circular  in  their  form.  The  parts 
of  the  vertebra  {lateral  masses)  on  which  these  processes  are  situated 
are  of  very  considerable  thickness,  because  the  weight  of  the  head, 
wdiich  in  others  is  received  by  the  bodies,  rests  here  on  the  articular 
surfaces.  The  transverse  processes®  project  considerably  on  each 
side,  and  terminate  in  a rounded  point;  at  the  root  of  each  is  situated 
the  foramen,®  which  transmits  the  vertebral  artery. 

[Fig.  38.  second  vertebra,  vertebra  dentata,  or  axis, 

(so  called  from  forming  the  pivot  on  which  the 
head  rotates,)  is  somewhat  triangular  in  its  form. 

WMz  The  body,  fig.  38,^  presents  anteriorly  a vertical 
ridge,  bounded  on  each  side  by  a depression  for 
attachment  of  the  longus  colli  muscle;  supe- 
riorly  it  is  surmounted  by  a process,^  {odontoid, 
p.  dentatus ; whence  is  derived  the  name  verte- 
bra dentata^  presenting  two  smooth  surfaces, 
1 o for  its  articulation  with  the  atlas,®  the  other 

toid  process.  3.  The  smooth  With  the  transverse  ligament,  which  retains  it  in 
facet  on  the  anterior  surface  its  situation;  being  constricted  inferiorly,  and 
of  the  odontoid  process  which  enlarged  towards  the  summit,  these 

articulates  with  the  anterior  ^ ^ ,,,  .-i-. 

arch  of  the  atlas.  4.  TheP^^ts  ot  the  process  are  called  respectively  its 
transverse  process  pierced nec/f  and  head.  The  superior  articulating  pro- 
obhquely  by  the  vertebral  gggggg?  ^^e  of  consideraVjle  size,  and  nearly  hori- 
process.  6.  The  inferLr  ar-Zontal ; they  are  close  to  the  body,  so  as  to  com- 
ticular  process.  7.  The  supe- municate  to  it  the  w'eight  of  the  head,  transmitted 
rior  articular  surface.— W.]  {q  them  by  the  articular  processes  of  the  atlas; 
the  inferior  pair®  are  oblique,  and  of  the  same  size  as  in  the  vertebrae 
beneath  them.  The  transverse  processes^  are  neither  grooved  nor 
bifurcated,  and  the  foramen  at  their  root  is  inclined  obliquely  out- 
wards. The  spinous  process®  is  very  large,  and  gives  attachment  to 
several  muscles;  it  is  deeply  grooved  on  its  inferior  surface;  the  plates 
which  support  it  are  of  proportionate  size. 

The  seventh,  or  prominent  vertebra  [vertebra  prominens],  ap- 
proaches in  its  characters  to  those  of  the  dorsal  region ; its  spinous 
process  terminates  in  a tubercle,  and  is  so  long  as  to  be,  in  the  natural 
condition,  felt  underneath  the  skin;  whilst  the  other  cervical  spines  lie 
more  deeply,  and  are  covered  by  muscles;  hence  the  term  “promi- 
nent,” so  commonly  applied  to  this  vertebra.  The  transverse  process, 
though  pierced  by  a foramen,  [which  most  usually  is  too  small  to 
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permit  the  vertebral  vessels  to  pass  through  it,]  presents  but  a slight 
appearance  of  a groove  on  its  upper  surface,  and  seldom  more  than 
a trace  of  a bifurcation  at  its  extremity. 

THE  PECULIARITIES  OF  SOME  DORSAL  VERTEBRAE. 

The  first  dorsal  vertebra  is  marked  at  each  side  by  a complete  ar- 
ticular surface  for  the  first  rib,  and  on  its  inferior  border  by  a slight 
excavation,  which  receives  half  the  head  of  the  second  : the  upper 
articular  processes  are  oblique,  and  the  spinous  more  nearly  horizontal 
than  those  below  it. 

The  tenth  dorsal  vertebra  is  usually  marked  by  an  articular  surface, 
which  receives  the  entire  of  the  head  of  the  corresponding  rib. 

The  eleventh  has  but  a single  articular  surface  on  the  side  of  its 
body.  Its  transverse  process  is  much  reduced  in  size,  and  does  not 
articulate  with  the  tubercle  of  the  rib.  The  form  of  its  spinous  pro- 
cess, of  its  laminee  and  body,  approaches  that  of  the  lumbar  vertebrte. 

The  twelfth  dorsal  vertebra,  in  most  of  its  characters,  resembles  the 
eleventh,  and  is  to  be  distinguished  by  its  greater  similarity  to  the 
lumbar  vertebrae,  especially  by  means  of  the  lower  articular  processes, 
which  are  convex  and  look  outwards,  like  the  same  processes  in  the 
lumbar  region. 

THE  FIFTH  LUMBAR  VERTEBRA. 

Amongst  the  lumbar  vertebras,  the  fifth  only  is  distinguishable  by 
any  peculiarity  deserving  of  notice,  its  body  being  thicker  anteriorly 
than  posteriorly,  and  its  transverse  process  short,  thick,  and  rounded. 

B.  THE  FALSE  VERTEBRA. 

Some  of  the  vertebras  at  the  lower  part  of  the  column  lose  by  their 
union  into  a single  mass  (the  sacrum)  that  character  of  mobility  from 
which  the  term  vertebra  is  derived,  and  others,  (the  coccygeal,) 
dwindled  to  mere  tubercles,  have  none  of  those  important  uses  to 
which  the  true  vertebrae  serve.  Hence  the  general  designation,  “ false 
vertebras,”  applied  to  them. 

THE  SACRUM.— OS  SACRUM. 

The  sacrum,  fig.  39,  much  the  largest  piece  of  the  vertebral  co- 
lumn, is  placed,  when  the  body  is  in  the  erect  position,  at  the  superior 
and  posterior  part  of  the  pelvis,  beneath  the  last  lumbar  vertebra, 
above  the  coccyx,  and  between  the  ossa  innominata,  between  which 
it  is  inserted,  in  some  measure  like  a keystone  into  an  arch. 

The  sacrum  is  placed  very  obliquely.  It  projects  backwards  from 
the  upper  margin,  receding  to  give  capacity  to  the  pelvis,  and  it  there- 
fore forms,  with  the  body  of  the  last  lumbar  vertebra,  a projection 
named  the  sacro-vertebral  angle,  or  promontory.  Its  figure  is  tri- 
angular in  its  general  outline, — the  base  being  upwards;  concave 
anteriorly,  convex  posteriorly.  We  consider  successively  its  surfaces, 
borders,  and  extremities. 

The  anterior  or  pelvic  surface,  which  is  shown  in  the  figure,  is  con- 
cave from  above  downwards,  slightly  so  from  side  to  side,  and  marked 
by  four  transverse  lines,^  indicating  its  original  division  into  five 
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[Fig.  39. 


pieces;  laterally  it  presents  four  foramina,®  (anterior  sacral,)  for  the 
transmission  of  the  anterior  branches  of  the  sacral  nerves.  These  are 

directed  outwards  into  grooves  which  lead 
from  them,  and  diminish  gradually  in  size 
from  above  downwards ; external  to  the 
foramina  the  surface  gives  attachment  to 
the  pyramidalis  muscle. 

The  posterior  or  spinal  surface  is  nar- 
rower than  the  anterior,  for  the  bone  is 
somewhat  wedge-shaped  from  before  back- 
wards as  well  as  from  above  down.  This 
surface  is  convex,  and  presents  along  the 
median  line  four  small  eminences,  usually 
connected  so  as  to  form  a ridge;  these  are 
rudiments  of  the  spinous  processes ; and  be- 
neath them  is  a triangular  groove,  or  rather 
The  sacrum  seen  upon  its  ante-  an  opening,  marking  the  termination  of  the 

toL  mtking^he  Tii^arconstT-  ^acral  Canal.  The  margins  of  the  opening 
tution  of  the  bone  of  four  pieces,  present  two  tubercles,  wliich  give  attach- 
2,  2.  The  anterior  sacral  fora-  ment  to  the  ligament  that  closes  in  the 

tnina.  3.  fhe  promontory  of  the  ^anal,  and  the  inferior  pair  (sacral  cornua)*” 
sacrum.  4.  the  ear-shaped  sur-  . ’ • i i i ' r-  i ' 

face  which  articulates  with  the  articulate  With  the  homs  ot  the  coccyx. 


ilium.  5.  The  sharp  edge  to  At  each  side  of  the  median  line  are  two 

which  the  sacro-ischiaUc  liga-  tubercles,  and  between  these  is  the 

merits  are  attached.  6.  The  ver-  . , , i . ■ i 

tebral  articular  surface.  7.  The  gfoove,  pierced  by  the  posterior  sacral 
broad  triangular  surface  which  foramina,  which  are  much  smaller  than  the 

supports  the  psoas  mu^le  and  anterior, and  transmit  the  posterior  branches 
lumbo-sacral  nerve,  o.  Ihearli-  ^ , rni 

cular  process  of  the  right  side.  sacicil  ncTves.  1 he  groove  repie- 

9.  The  inferior  extremity, or  apex  seilts  that  situated  over  the  plates  of  the 

of  the  sacrum.  10.  One  of  the  vertebras  above  the  sacrum,  and  one  row 
sacral  cornua.  11.  The  notch  r.iiU  i j*iUi  i_ 

which  is  converted  into  a foramen  °f  the  tubercles  Corresponds  to  the  lumbar 

by  the  coccyx.— W.]  articular  tubercles,  the  other  ranges  with 


transverse  processes. 

Each  pair  of  foramina  (anterior  and  posterior)  lead  from  a single 
foramen  situated  within  the  bone,  and  this  is  analogous  to  the  inter- 
vertebral foramen  in  other  parts  of  the  column. 

The  borders,  or  lateral  surfaces  of  the  sacrum,  present  two  distinct 
parts, — one  superior,  the  other  inferior.  The  superior  (iliac)  is  large 
and  irregular,'*  and  in  front  is,  in  the  fresh  state,  covered  with  carti- 
lage, and  articulated  with  the  ilium;  whilst  posteriorly  it  is  concave 
and  rough  for  the  attachment  of  strong  ligaments.  The  anterior  car- 
tilaginous part  is  often  named  “ the  auricular  surface.”  The  inferior 
part  of  the  lateral  surface®  is  thin  and  sinuous,  and  gives  attachment 
to  the  sacro-sciatic  ligaments.  A small  indentation**  terminates  this 
border,  which,  with  the  corresponding  extremity  of  the  coccyx,  forms 
a notch  for  the  transmission  of  the  fifth  sacral  nerve. 

The  base,  or  superior  extremity,  broad,  and  expanded,  presents, 
towards  the  middle  line,  an  oval  surface,”  cut  off  obliquely,  which 
articulates  with  the  likewise  oblique  body  of  the  last  lumbar  vertebra; 
behind  this  a triangular  aperture  marking  the  orifice  of  the  sacral 
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canal ; on  each  side  a smooth  convex  surface,  inclined  forwards,  and 
continuous  with  the  iliac  fossa;  an  articular  process,®  concave  from 
side  to  side,  which  looks  backwards  and  inwards,  and  receives  the 
inferior  articular  process  of  the  last  lumbar  vertebra.  Before  each 
articular  process  is  a groove,  forming  part  of  the  last  lumbar  inter- 
vertebral foramen,  and  behind  them  is  a curved,  sharp,  and  depressed 
border  which  bounds  the  sacral  canal,  and  therefore  corresponds  with 
the  laminae  of  the  vertebrae,  and  gives  attachment  to  the  last  ligamen- 
tum  subflavum. 

The  apex,  or  inferior  extremity,®  directed  downwards  and  for- 
wards, presents  an  oval  convex  surface,  which  articulates  with  the 
coccyx. 

The  sacrum  in  its  interior  contains  much  loose  spongy  substance, 
and  its  exterior  layer  is  but  moderately  compact.  Its  central  part  is 
also  hollowed  into  a canal  (sacral),  which  curves  from  above  down- 
wards as  the  bone  does ; it  is  of  a triangular  form,  and  gradually 
narrows  as  it  descends.  The  canal  ends  on  the  posterior  surface  of 
the  bone  between  the  sacral  cornua. 

Attachments  of  muscles. — The  sacrum  gives  attachment,  by  the 
lateral  parts  of  its  anterior  surface,  to  the  pyriformis  muscles;  by 
its  posterior  surface  at  each  side  to  the  gluteus  maximus,  sacro-lum- 
balis,  longissimus  dorsi,  and  multifidus  spinae;  by  the  inferior  part  of 
each  border  to  part  of  the  coccygeus ; and  by  the  outer  parts  of  its 
base  to  the  iliacus  muscle  of  each  side. 

Articulations. — The  sacrum  articulates  with  the  last  lumbar  verte- 
bra, the  two  iliac  bones,  and  the  coccyx. 

PECULIAKITIES  OF  THE  SACRUM. 

The  peculiarities  of  the  sacrum  are  very  numerous.  1.  In  some 
cases  this  bone  consists  of  six  instead  of  five  pieces,  and  it  has  been 
found — but  much  more  rarely — reduced  to  four.^ 

2.  Occasionally  the  bodies  of  the  first  and  second  sacral  vertebree 
are  not  joined,  although  complete  union  has  taken  place  in  every  other 
part. 

3.  The  lower  end  of  the  sacral  canal  may  be  open  for  some 
extent,  in  consequence  of  the  vertebral  laminae  not  having  grown 
together,  [and  occasionally  it  remains  open  the  whole  length  of  the 
sacrum.] 

4.  In  no  respect  does  the  sacrum  vary  more  in  different  skeletons 
than  in  the  degree  of  its  curve.  It  is  difficult  to  submit  the  peculiari- 
ties in  this  respect  to  a precise  and  sufficiently  comprehensive  ar- 
rangement; still,  after  examining  a considerable  number  of  skeletons, 
the  majority  appeared  to  admit  of  being  grouped  into  three  sets,  as 
follows : — 

a.  In  one  series  the  anterior  surface  was  comparatively  straight, 
and  the  slight  bend  which  existed  was  situated  near  the  lower  end. 

h.  Another  group  contrasted  strongly  with  the  preceding, — the  bone 

' SoBmtnering-  “ Lehre  von  den  Knochen  und  Bandern,  &c„  heraussreaeben  von  Rudolph 
Wagner.”— 1S39. 
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being  much  curved  in  its  whole  length,  but  especially  about  its 
middle. 

c.  A considerable  number  may  be  described  as  holding  an  interme- 
diate place  between  the  two  foregoing  classes.  The  degree  of  curve 
was  moderate,  and  chiefly  affected  the  lower  third  of  the  bone. 

Dilference  in  the  sexes. — Besides  possessing  the  ordinary  distinctive 
character  of  all  parts  of  the  skeleton, — viz.,  more  regularity  and 
smoothness  of  surface, — the  sacrum  of  the  female  body  is,  propor- 
tionally to  the  size  of  the  pelvis  or  of  the  skeleton,  broader  than  that 
of  the  male. 

The  degree  in  which  the  bone  is  bent  has  been  relied  on  by  anato- 
mical writers  to  distinguish  between  the  sexes;  but,  on  comparing 
their  statements,  it  will  be  found  that  they  are  contradictory — some 
assigning  the  greater  curve  to  the  female,  others,  on  the  contrary,  to 
the  male.  The  measurement  of  a considerable  number  of  those  bones 
taken  from  both  sexes,  has  showm  me  that  the  curvature  cannot  be 
relied  on  as  a distinctive  character.  I find  that  the  general  remarks 
made  in  the  preceding  paragraphs  on  the  varieties  presented  by  the 
sacrum,  with  reference  to  the  point  in  question,  are  applicable  either 
to  the  female  or  the  male  taken  singly,  with  only  this  reservation,  that 
those  bones  which  were  most  curved,  and  which  constitute  the  second 
series  in  the  classification  there  ventured  on,  commonly  belong  to  the 
male  body. 

It  is  said  by  many  good  observers,  that  the  sacrum  usually  inclines 
backwards  from  the  direction  of  the  lumbar  vertebrae  to  a greater 
extent  in  the  skeleton  of  the  female  than  of  the  male, — thus  retiring 
more  from  the  cavity  of  the  pelvis,  and  forming  a more  prominent 
sacro-vertebral  angle.^ 


[Fig.  40. 


THE  COCCYX.— OSSA  COCCYGIS. 

These  bones,  when  united  together,  which  is  usually  the  case  in  ad- 
vanced life,  are  supposed  to  resemble  a cuckoo’s  bill,  and 
are  therefore  called  coccygeal  (xoxxv^,  a cuckoo).  Most 
commonly  there  are  four  of  them,  sometimes  but  three  ; in 
a few  instances  five  have  been  found.  They  diminish 
gradually  in  size  from  above  downwards,  which  gives 
them,  when  taken  together,  a pyramidal  form.  As  they 
The  poste  placed  in  a continuous  line  with  the  inferior  third  of 
rior  surface  the  sacrum,  they  form  a slightly  concave  surface  anterior- 
of  the  coccyx,  [y^  a convex  one  posteriorly. 

2 3*'^Cornut  these  bones‘  resembles,  in  some  measure, 

4',  5.  Shouh  the  last  false  vertebra  of  the  sacrum.  Its  body  is  small 
ders.  6. Last  and  concave  at  its  upper  aspect,  which  articulates  with 
bone.]  extremity  of  the  sacrum  ; posteriorly,  two  small  pro- 

cesses, termed  cornua,  ^ project,  which  rest  upon  the  sacral  cornua. 
The  second  bone  of  the  coccyx  is  somewhat  square,  the  third  oblong, 
and  the  fourth  is  a small  rounded  nodule.® 


' This  observation  is  stated  by  Blumenbach  (“  Geschichte  und  Beschreibung  der  Knoch- 
en,”  S.  314,)  to  have  been  first  made  by  Bonaccioli,  a Professor  at  Ferrara,  in  the  fifteenth 
century. 
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The  margins  (shoulders,  as  this  part  has  been  named,)  *,  of  the 
first  piece,  in  some  cases,  project  upwards,  and,  joining  with  the 
sacrum,  construct  a fifth  sacral  foramen — as  exemplified  in  fig.  45,  b. 

Mtachments  of  muscles. — The  coccyx  gives  attachment  to  the  gluteus 
maximus,  and  to  the  coccygeus  of  each  side,  and  by  its  point  to  the 
sphincter  ani.  Its  base  articulates  w'ith  the  sacrum,  and  in  advanced 
age  becomes  united  to  it. 

THE  VEKTEBRAL  COLUMN. 

The  true  and  false  vertebrae,  when  ranged  in  their  natural  position, 
form  a column,  the  average  length  of  which  is  equal  to  about  two  feet 
two  or  three  inches.  The  length  of  the  column  does  not  vary  in  diffe- 
rent persons  as  much  as  might  be  anticipated  from  a comparison  of 
their  stature  ; the  relative  height  of  individuals  depending  more  on  the 
length  of  their  lower  limbs  than  of  the  vertebral  column. 

Form. — Its  form  is  pyramidal — rather  it  consists  of  two  pyramids 
joined  by  their  bases ; the  upper  one  being  formed  by  the  true  vertebrae, 
the  lower  one,  by  the  sacrum  and  coccyx.  The  upper  pyramid,  how- 
ever, instead  of  tapering  regularly  from  the  top  to  the  bottom,  becomes 
narrow  in  the  upper  part  of  the  dorsal  region.  It  is  most  narrowed 
about  the  fourth  dorsal  vertebra,  and  the  column  above  this  point  has 
been  held  to  admit  of  subdivision  into  two  pyramidal  parts,  meeting 
by  their  bases  about  the  first  dorsal  vertebra,  and  the  apex  of  one 
being  the  vertebra  dentata,  that  of  the  other  the  fourth  or  fifth  dorsal 
vertebra. 

The  curves. — When  viewed  in  profile,  it  presents  four  curves  de- 
pending, except  perhaps  the  last,  on  the  different  degrees  of  thickness 
of  the  anterior  and  posterior  part  of  the  bodies  of  the  vertebrae  in  the 
different  regions,  but  still  more  on  that  of  the  intervertebral  sub- 
stance. The  curves  are  directed  alternately  backwards  and  forwards; 
in  the  neck  and  loins  the  convexity  looks  forwards,  in  the  back  and 
pelvis  it  is  in  the  opposite  direction. 

A slight  degree  of  lateral  curvature  is  also  observable  in  most  cases 
in  the  dorsal  region,  the  convexity  of  which  is  directed  towards  the 
right  side.  The  older  anatomists  imagined  this  to  be  produced  by  the 
action  of  the  aorta  beating  against  the  left  side  of  the  column;  but 
Bichat  attributed  it  to  the  effect  of  muscular  action,  and  explained  it 
in  the  following  way: — As  most  persons  are  disposed  to  use  the  right 
arm  in  preference  to  the  left,  the  muscles  of  that  side  become  stronger, 
and  act  with  more  power  on  the  points  to  which  they  are  attached ; 
when  making  efforts,  as  in  pulling,  the  body  is  curved  to  the  left,  which 
gives  an  additional  advantage  to  the  muscles;  and  the  habitual  use  of 
this  position  gives  rise  to  some  degree  of  permanent  curvature.  In 
support  of  this  explanation  of  the  fact,  Bedard  has  stated  that  he  found 
in  one  or  two  individuals,  who  were  known  to  have  been  left-handed, 
the  convexity  of  the  lateral  curve  directed  to  the  left  side.  A further 
confirmation  of  the  correctness  of  this  view  is  afforded  by  an  observa- 
tion made  by  Professor  Otto.^  In  a case  in  which  the  aorta  arched 
to  the  right  instead  of  the  left  side,  he  found  that  the  curve  of  the 

' “ Seltene  Beobachtungen,”  Th.  2,  S.  61.  See  also  “ The  Anatomy  of  the  Arteries,  with 
its  applications  to  Pathology  and  Operative  Surgery,”  by  R.  Quain,  p.  19. 
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vertebral  coUimn  had  the  usual  direction ; so  that  the  great  vessel  was 
connected  to  its  convexity.  It  is  stated,  too,  that  the  right  arm  was 
more  muscular  than  the  left.  [I  have  seen  several  instances  of  lateral 
curvature  depending  upon  one  side  of  one  or  two  vertebral  bodies 
being  thicker  or  more  developed  than  upon  the  other  side. — J.  L.] 

For  a detailed  examination  of  its  parts,  the  column  will  be  con- 
sidered as  presenting  an  anterior  and  a posterior  surface,  two  lateral 
surfaces,  a base,  and  a summit,  each  deserving  a particular  notice. 
The  part  formed  by  the  sacrum  and  coccyx  having  been  already 
sufficiently  referred  to,  may  be  excluded  from  consideration  in  this 
place. 

The  anterior  surface  is  broad  in  the  cervical,  narrow  in  the  dorsal, 
and  again  expanded  in  the  lumbar  region;  it  is  marked  by  a series  of 
transverse  grooves  corresponding  with  the  centre  of  the  bodies  of  the 
vertebrae,  and  in  the  fresh  state  is  covered  by  the  anterior  common 
ligament. 

The  posterior  surface  presents  along  the  median  line  the  spinous 
processes,  varying  in  form  and  direction,  as  has  been  already  stated, 
being  horizontal  in  the  cervical  and  lumbar  regions,  and  nearly  vertical 
in  the  dorsal.  Those  in  the  cervical  and  dorsal  regions  correspond 
pretty  exactly  with  the  middle  line,  but  in  the  back  the  spines  will  be 
observed  in  many  instances  to  incline,  some  to  one  side,  some  to  the 
other.  On  each  side  of  these  are  the  vertebral  grooves,  extending 
from  the  base  of  the  skull  to  the  sacrum ; their  breadth  corresponds 
with  that  of  the  laminm;  they  are  broad  but  shallow  in  the  neck,  and 
become  deep  and  narrow  lower  down.  Along  the  grooves  are  seen 
the  spaces  between  the  laminae,  which  in  the  natural  condition  are 
filled  up  by  the  yellow  ligaments.  The  breadth  of  these  intervals  is 
very  trifling  in  the  neck  and  in  the  greater  part  of  the  back  ; it  increases 
in  the  lower  third  of  the  dorsal,  and  still  more  in  the  lumbar  region. 
The  interval  between  the  occipital  bone  and  the  atlas  is  considerable, 
and  so  is  that  between  the  last  lumbar  vertebra  and  the  sacrum. 

The  lateral  surfaces  present  the  transverse  processes,  varying  in 
form  and  character  in  the  different  regions;  before  these  are  situated 
the  intervertebral  foramina,  and  more  anteriorly  still,  in  the  dorsal 
region,  the  articular  surfaces  which  receive  the  heads  of  the  ribs. 

The  summit  of  the  column  is  surmounted  by  a sort  of  capital,  (the 
atlas,)  which  is  articulated  with  the  occipital  bone,  and  supports  the 
head.  The  base  rests  on  the  sacrum,  and  by  this  bone  the  weight  of 
the  trunk  is  communicated  to  the  lower  extremities  through  the 
medium  of  the  innominate  bones. 

Along  the  entire  extent  of  the  column  runs  the  vertebral  canal, 
which  is  broad  and  triangular  in  the  cervical  and  lumbar  regions, 
circular  and  contracted  in  the  dorsal.  The  canal  may  be  said  to 
expand  at  its  upper  extremity  into  the  cranial  cavity;  its  lower  end  is 
prolonged  into  the  narrowing  canal  of  the  sacrum. 

The  arrangement  of  the  osseous  structure  is  not  the  same  in  the  dif- 
ferent parts  of  a vertebra.  The  arch  and  the  processes  projecting 
from  it  have  a thick  covering  of  compact  tissue.  The  body,  on  the 
contrary,  is  composed  nearly  altogether  of  spongy  substance.  This 
part  of  the  bone,  when  sawed  through,  wdll  be  found  to  consist  of  cells 
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bounded  by  thin  plates  of  bone;  and  it  contains  large  canals  for  the 
lodgnnent  of  veins.  The  canals  differ  somevi’hat  in  disposition  in 
different  cases,  but  they  will  be  found  to  have  the  same  general  direc- 
tion from  behind  forward,  radiating  with  more  or  less  regularity  from 
the  large  foramen  on  the  posterior  aspect  of  the  body. 

OSSIFICATION  OF  THE  VERTEBRA. 

General  observations  on  the  time  when  ossification  begins. — The 
process  of  ossification  begins  at  different  periods  in  the  several  parts 
of  the  skeleton,  and  it  becomes  an  object  to  assign  to  each  centre  of 
bony  deposit  the  time  at  which  it  appears.  This  is  a subject  of  con- 
siderable difficulty,  and  a few  general  remarks  with  reference  to  it  are 
necessary  before  describing  the  ossification  of  individual  bones. 

The  accuracy  with  which  the  date  of  ossification  may  be  determined 
must  depend  on  the  exactness  with  w'hich  the  age  of  the  embi’yo  is 
ascertained.  But  much  uncertainty  exists  with  respect  to  this  point, 
for  the  evidence  as  to  the  period  of  conception  is  not  to  be  fully  relied 
on;  and,  moreover,  the  embryo  submitted  to  examination  is  most 
commonly  in  a morbid  state,  and  may  have  ceased  to  live  some  time 
previous  to  its  separation  from  the  parent.  To  these  sources  of 
uncertainty  another  may  be  added ; the  difference,  namely,  which 
actually  occurs  in  the  growth  of  bone  in  different  cases.  It  seems 
reasonable  that  the  time  of  ossification  should  be  infiuenced  by  the 
quality  of  nutrition ; the  opinion,  however,  that  there  is  some  variety 
among  the  stages  of  ossification  in  different  individuals,  is  not  founded 
on  such  general  grounds,  but  on  a comparison  one  with  another  of 
cases  which  have  fallen  under  my  notice,  and  on  the  result  afforded 
by  contrasting  observations  accurately  made  by  myself  with  some 
which  bear  the  appearance  of  having  been  carefully  made  by  others. 
It  is,  doubtless,  in  a measure  at  least,  in  consequence  of  circumstances 
such  as  those  referred  to,  that  so  great  a difference  prevails  between 
the  statements  of  various  observers  on  the  point  in  question.  These 
considerations  lead  us  to  the  conclusion,  that  the  period  of  the  com- 
mencement of  the  ossification  in  a given  bone  does  not  admit  of  being 
set  forth  with  absolute  certainty,  especially  as  regards  those  bones  in 
which  the  process  begins  at  very  early  periods.  As  to  this  part  of  the 
subject,  therefore,  we  must  be  content  with  an  approximation  to  ex- 
actness. 

But  the  relation  which  the  time  of  the  appearance  of  bony  matter 
in  one  piece  of  the  skeleton  has  to  the  time  of  its  appearance  in  another, 
admits  of  being  stated  with  more  accuracy;  and  it  will,  in  our  pro- 
gress, be  referred  to  whenever  it  shall  appear  material.  To  exemplify 
what  has  been  said,  it  may  be  added,  that  we  may  not  be  able  to  state 
with  rigid  accuracy  when  bone  makes  its  appearance  in  the  several 
divisions  of  the  vertebral  column,  or  in  the  clavicle;  but  we  can  with 
confidence  determine  which  of  them  precedes  the  other  in  its  ossifi- 
cation. 

The  observations  on  the  growth  of  bone  in  the  vertebrae  will  be  ar- 
ranged under  three  heads,  as  follow's; — a.  The  first  will  con'ain  an 
account  of  the  common  characters  of  the  ossification  of  a vertebra. 
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b.  Under  tlie  second  head  will  be  placed  the  peculiarities  that  occur 
in  the  growth  of  certain  vertebrae  or  parts  of  the  vertebral  column. 

c.  Lastly,  the  progress  of  ossification  in  the  column  generally  will  be 
reviewed. 


a.  OSSIFICATION  OF  A VERTEBKA. 


Fig.  41. 


COMMON  CHARACTERS. 

Exclusive  of  certain  exceptional  cases,  to  be  afterwards  noticed, 
each  vertebra  is  formed  of  three  principal  pieces,  to  which  five  small 
epiphyses  are  added  at  an  advanced  period,  and  as  if  for  the  comple- 
tion of  the  bone. 

Of  the  principal  pieces  two  are  destined 
for  the  formation  of  the  arch  and  the  pro- 
cesses which  project  from  it  (fig.  4I,‘=). 
The  body  of  the  vertebra  is  produced  from 
the  third  (fig.  41,^). 

Osseous  substance  is  first  observable  in 
the  vertebi’ae  about  the  seventh  or  eighth 
week  from  the  time  of  conception,  and  it 
commences  in  the  arch  (but  not  invaria- 
bly) a little  before  the  body. 

1 The  osseous  granules  for  the  arches 

the  vertebrae  are  seen  to  be  distinct  i , • ° i • i i 

one  from  the  other,  b.  The  lateral  inake  their  appearance  on  each  side  at  the 
pieces  have  joined  behind.  The  situation  from  which  the  transverse  pro- 
spinous  and  transverse  processes  ^esses  project ; and  from  this  place  the 

The  arch  is  still  separable  from  the  formation  of  bone  extends  in  different 
middle  anterior  piece,  and  the  carti-  directions, — forwards  tO  the  body,  inwai’ds 
lage  having  been  removed  from  the  jq  gpjne,  and  OUtwards  tO  the  trans- 
body, the  surtace  ol  this  IS  rounded,  '■  n • ^ .1  .•  1 

rough,  and  fissured.  verse  process,  as  well  as  into  the  articular 

1.  2.  The  lateral  pieces.  3.  The  processes;  and  thus  two  irregular-shaped 
anterior  part  for  the  body.  * Line  angular  pieces  of  bone  are  produced, 
of  separation  between  the  lateral  mt  ^ • i j i r i • i ..i 

pieces  and  the  anterior.  The  Single  nodule  from  which  the 

greater  part  of  the  body  of  the  vertebra  is 
formed  appears  in  the  middle  of  the  cartilage. 

At  the  usual  period  of  birth  the  three  primary  pieces  are  still  sepa- 
rate. The  process  of  union  commences  in  the  first  year  after  birth. 
It  commences  with  the  lateral  pieces,  which,  at  the  period  mentioned, 
begin  to  join  behind — in  the  situation  of  the  spinous  process ; and  by 
this  junction  the  arch  of  the  vertebra  is  constructed. 

In  the  course  of  the  third  year  the  central  anterior  part  joins  the 
arch  on  each  side  in  a few  of  the  veriebrae,  and  the  junction  is  effected 
in  such  manner  that  the  body  is  formed  from  the  three  original  centres 
of  ossification.  Each  end  of  the  arch  contributes  a small 
portion  (fig.  41,  b). 

Epiphyses. — The  S]jinous  process  projects  backwards  from  the  point 
at  which  the  lateral  pieces  have  joined,  and  no  further  change  occurs 
except  the  general  increase  of  the  different  parts  of  the  vertebra  and 
the  extension  of  ossification  from  the  primary  pieces,  till  about  the  age 
of  puberty.  If  the  bone  is  examined  before  that  period  it  will  be  found, 
on  stripping  the  cartilaginous  ends  from  the  transverse  and  spinous 
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Fig.  42. 


These  figures  are  intended  to  show  the 

■ ’ c 


processes,  that  the  cells  of  the  osseous  structure  are  exposed ; and  on 
separating  the  bodies  of  the  vertebrae 
one  from  the  other,  the  cartilages, 
which  still  belong  to  their  upper  and 
lower  surfaces,  remain  adherent  to 
the  intervertebral  substance,  and  the 
osseous  part  is  rough,  fissured,  and 
wanting  at  its  circumference  the 
angular  shape  and  dense  external 
covering  which  belongs  to  the  per- 
fect bone  (fig.  41,  b). 

At  the  age  of  about  sixteen  years, 
separate  osseous  points  begin  to  be 

observable  in  the  cartilaginous  ends  epiphyses Tf  a vertebra.  That  marked 
of  the  transverse  and  spinous  pro-  represents  a dorsal  vertebra.  The  epiphyses 
cesses,  and  they  ultimately  covet 

and  complete  the  pi  ocesses  (hg.  42,  processes  of  a lumbar  vertebra,  with  the 
C,  * ® ®).  At  a later  period,  soon  epiphyses.  These  are  somewhat  elongated, 
after  twenty  years,  two  thin  circu-  corresponding  to  the  processes  which  they 
I , r_  r r j * Cover,  but  the  bone  having"  been  viewed  irom 

l3.r  p,3.tGS  DGgin  to  DG  lOrmcd,  OHG  above,  their  ends  only  came  under  the  artist’s 
on  the  upper,  the  other  on  the  lower  eye;  and  this  circumstance  will  account  for 
surface  of  the  body,  at  its  circum-  their  small  size  m the  drawing.  E.  A front 
f rfi  /lO  7 8\  view  of  the  body  of  a vertebra  to  exhibit  the 

lerence  (ng.  ^2,  c,  E,  j.  thin  epiphyses  which  belong  to  its  upper  and 

All  the  secondary  or  accessory  lower  surfaces.  4,  5.  The  ends  of  the  trans- 

pieces  having  ioined,  the  bone  is  com- P^’ccesses.  These  processes  are  not 

1 . j T_  r ^‘’^1  .1  • .1  numbered  in  figure  d.  6.  Spinous  process, 

^eted  before  the  thirtieth  year.—  ^ g.  The  two  epiphyses  of  the  body;  the 

The  epiphyses  of  the  transverse  and  flat  surface  of  one  is  seen  in  figure  c ; the 
spinous  processes  usually  ioin  before  edges  of  both  are  marked  in  figure  e.  9,  10. 
those  which  belong  to  the  bodies  of  " 

the  vertebra. 


vertebra. 


1.  PECULIARITIES  IN  THE  GROWTH  OF  CERTAIN  VERTEBRiE. 


The  vertebrEB  which  require  separate  notice,  by  reason  of  some 
peculiarities  in  their  manner  of  growth,  are  the  first,  second,  and  last 
cervical;  those  of  the  lumbar  region;  together  with  the  sacrum  and 
coccyx. 

Fig.  43. 


The  atlas  is  usually  formed  from  three 
principal  osseous  nuclei.  The  ossifica- 
tion of  the  lateral  parts  of  the  vertebra 
(fig..  43,  ^ commences  at  a very  early 
period. 

At  birth  the  interval  between  the 
articular  processes  of  the  vertebra  (the 
anterior  arch)  is  altogethercartilaginous, 
and  there  is  a smaller  space  posteriorly 
between  the  two  lateral  pieces  (fig. 
43,  a). 


3 


The  atlas  is  seen  from  above  in  both 
figures.  A.  The  lateral  pieces  are 
separated  by  a cartilaginous  interval 
in  front  and  behind,  b.  This  figure 
is  intended  to  show  a nucleus  in  the 
anterior  arch.  It  has  been  modified 
from  one  given  by  Kerckringius  in  his 
37th  plate. 
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The  nucleus  for  the  anterior  arch  (fig.  43,®)  appears  soon  after  birth, 
very  rarely,  if  ever,  before  that  period.  But  the  ossification  in  this 
jiart  sometimes  proceeds  from  more  than  one  centre.  According  to 
Bedard,  two  occur  in  the  proportion  of  one  instance  in  four  or  five; 
and  Albinus^  and  J.  F.  Meckeb  observed  each  a case  in  which  there 
were  tliree  granules  in  the  anterior  arch. 

The  posterior  arch  is  formed  by  the  junction  of  the  lateral  pieces, 
between  the  second  and  third  years,  and  the  arch  joins  the  anterior 
part  at  the  age  of  five  or  six  years. 

There  is  frequently  a small  epiphysis  on  the  posterior  tubercle. 


Fig.  44. 


T H E A X 1 S . 

The  formation  of  the  arch  of  the  axis 
corresponds  with  other  vertebrae.  The 
peculiarities  occur  in  the  anterior  part, 
which  is  developed  from  three  points  or 
centres — one  being  destined  for  the  lower 
part  of  the  body,  the  two  others  for  the 
The  anterior  surface  of  the  axis  odontoid  process  and  the  upper  part  of  the 
is  represented  in  both  drawings,  a.  body  (fig.  44,  ® ®).  These  nuclei  appear 

The  three  nuclei  for  the  anterior  ,^gg,p  pp^  ^pg 

part  are  here  shown.  Jn  b,  loui*  . , i-  > i i 

pieces  are  seen  connected  by  carli- Single  OllG  piGCGCling  iHG  OtllGlS  ny 
lage. — 1,  2.  The  lateral  pieces.  3.  a short  space  of  time.  The  two  superior 

The  nucleus  lower  part  of  |yp.,o.  gj.,  p^g  g^nie  horizontal  plane,  enlarge 

the  body.  4, 5.  1 hose  for  the  odon-  ^ i • i . i • • i i 

toid  process  and  the  upper  part  DGIOIG  blllll.  At  lllis  pGlIod  lIlG 

the  body.  G.  The  single  piece  re- axis  consists  of  iour  pieces — the  two  late- 
suiting  from  the  junction  of  4 and  5.  ggp  anterior  (b,  " " ® «).  The  bod  y 

and  odontoid  process  form  a single  mass  about  the  fourth  year  (second 
or  third,  Bedard). 


THE  SEVENTH  CERVICAL  VERTEBRA. 

The  anterior  part  of  the  transverse  process  of  this  vertebra  is  fre- 
quently, if  not  constantly,  formed  from  a separate  osseous  nucleus, 
which  unites  on  the  one  hand  to  the  body,  and  on  the  other  to  the 
posterior  division  of  the  transverse  process.  The  time  of  the  appear- 
ance of  this  point  of  ossification  is  stated  by  Bedard  to  be  the  second 
month  of  foetal  life,  but  my  own  observation  would  lead  me  to  set  it 
down  for  a later  period — the  sixth  month.  It  is  united  to  the  rest  of 
the  bone  about  the  fifth  or  sixth  year. 

Occasional  instances  occur  of  the  continuance  of  this  process  as  a 
separate  bone,  and  in  such  cases, — being  lengthened  to  an  extent 
which  varies  in  different  instances, — it  forms  what  has  been  termed  a 
cervical  rib.® 

Meckel'  also  observed  separate  centres  of  ossification  in  the  trans- 

' “leones  Ossium  Feetus,”  p.  G8. 

2 “Aroliiv.”  &c.  Band  1,  S.  C48,  and  Taf.  vi.  1815. — Meckel’s  case  had  the  additional 
peculiarity  of  a separate  nucleus  interposed  between  the  lateral  pieces  posteriorly. 

® Two  examples  of  a cervical  rib  are  described  in  “The  Anatomy  of  the  Arteries,  with 
its  applications,”  &c.  by  R.  Quain,  pp.  149  and  187,  and  plate  25.  J.  F.  Meckel  (“  Archiv.” 
&.C.  B.  1,  Taf.  vi.  1815,)  has  figured  a case  resembling  one  of  those  in  the  circumstance  of 
the  end  of  the  cervical  rib  being  connected  to  a prominence  on  the  first  proper  rib. 

Loc.  citat. ; and  “Journal  Complement,  du  Diet,  des  Sciences  Med.”  vol.  ii.  p.  218. 
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verse  processes  of  the  second,  the  fifth,  and  sixth  cervical  vertebrae. 
These  were,  however,  of  small  size,  and  in  some  instances  did  not 
form  any  part  of  the  foramen  for  the  vertebral  artery. 


THE  LUMBAR  VERTEBRAS. 

In  addition  to  the  centres  of  ossification  which  belong  to  the  vertebrae 
generally,  those  of  the  lumbar  region  have  each  two  small  epiphyses 
for  the  tubercles  that  project  from  their  superior  articular  processes 
(fig.  42,  D,®  “). 

The  so-named  transverse  process  of  the  first  lumbar  vertebra  is 
sometimes  observed  to  be  developed  altogether  from  a separate  centre. 
The  persistence  of  a process  so  formed,  as  a separate  piece,  would 
account  for  the  existence  of  a lumbar  rib, — examples  of  which  have 
occasionally  been  met  with. 


THE  SACRUM. 


The  sacrum  results  from  the  union  of  five  vertebrse.  In  the  manner 


of  their  ossification  these  do  not  at  an  early  period  differ  from  the 
vertebrae  in  other  parts  of  the  column. 

About  the  sixth  Fig.  45. 

month  character- 
istic osseous  tuber- 
cles, three  in  num-  ^ 
ber  on  each  side, 
begin  to  appear, 
close  to  the  sacral 
foramina ; between 
them,  except  the 
first  (b  ^).  They 
belong  to  the  first 
three  vertebrae,  and 

aie  ^ simcessively  These  figures  display  different  stages  of  the  ossification  of  the 
deposited  from  the  sacrum.  Fig.  a.  taken  from  a foetus  which  had  not  reached  the 
sixth  to  the  eighth  sixth  month,  contains  in  front  only  the  nuclei  for  the  bodies.  In 

or  ninth  month ^ child  at  the  usual  period  of  birth)  three  additional 

, , . , nuclei  are  deposited  on  each  side,  close  to  the  sacral  foramina, 

the  highest  appear-  The  coccyx  has  no  ossific  point.  Fig.  c.  is  from  a body  aged 
ing  first  and  the  about  twenty-five  years.  Epiphyses  are  visible  on  the  sides  of 
Inwpst  In'?!  Pnch  bone,  and  are  still  apparent  on  the  body  of  the  first  vertebra. 

- , „ ' , The  lower  vertebrae  have  completely  joined,  whilst  the  first  two 

Ol  the  first  tfiree  are  but  partially  united. — 1.  The  body.  2.  Nuclei  peculiar  to 
pieces  of  the  sac-  the  sacrum.  3,  3.  Epiphyses  for  the  body  of  a sacral  vertebra, 
rum  has  thus  two 


centres  of  ossification  added  to  those  which  belong  to  other  vertebrse. 

The  lateral  pieces  join  behind  to  constitute  the  arch,  and  subse- 
quently become  united  to  the  body  in  the  manner  of  other  vertebrae; 
but  the  order  in  which  this  junction  occurs  in  the  different  pieces  is 
deserving  of  notice.  The  process  of  union  commences  in  the  lowest 
vertebra,  and  progressively  extends  upwards.  The  parts  of  the  fifth 
are  joined  about  the  second  year,  while  the  first  does  not  appear  as  a 
single  piece  before  the  fifth  or  sixth  year. 

The  sacral  vertebrse  remain  separate  one  from  the  other,  being 

10* 
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united  only  by  cartilage  and  the  intervertebral  substance,  till  about  the 
sixteenth  year.  At  this  period  they  begin  to  unite  one  to  another,  and 
epiphyses  begin  to  form. 

Epiphyses. — On  the  middle  part  or  body  of  each  sacral  vertebra 
the  epiphyses  are  similar  to  those  on  the  same  part  in  other  ver- 
tebrae. (c,  ® ®.) 

On  each  side  of  the  sacrum  there  are  formed  two  thin  flat  plates, 
one  of  which  embraces  the  first  three  vertebrae,  and  the  other  connects 
the  last  two  (c,  ■*  ■*).  The  ossification  of  these  lateral  epiphyses  begins 
about  the  eighteenth  or  twentieth  year,  by  several  irregular  granules, 
which  increase  and  coalesce.  As  the  sides  of  tlie  sacrum  may  be 
considered  in  part  to  result  from  the  enlargement  and  itnion  of  the 
transverse  processes,  or  parts  analogous  to  them,  so  may  the  lateral 
epiphyses  be  taken  to  represent  the  epiphyses  of  those  processes, — 
altered,  indeed,  and,  as  it  were,  fused  together. 

The  consolidation  of  the  sacrum. — About  the  time  last  mentioned 
(the  eighteenth  year)  the  fourth  and  fifth  vertebrae  are  joined  one  to  the 
other,  and  the  process  of  union  gradually  proceeding  upwards  (fig.  45, 
c),  reaches  the  first  two  from  the  twenty-fifth  to  the  thirtieth  year;  at 
which  period  the  lateral  epiphyses  become  part  of  the  general  mass, 
and  the  growth  of  the  sacrum  is  complete. 

OSSIFICATION  OF  THE  COCCYX. 

Each  of  the  coccygeal  vertebrae  is  usually  ossified  from  a single 
centre;  occasionally  one  of  the  first  three  is  found  to  contain  two 
granules,  placed  side  by  side.  A nucleus  appears  in  the  first  piece 
about  the  time  of  birth,  or  in  the  course  of  a few  months  after  (fig.  4.5, 
B,  note).  The  periods  assigned  by  Bedard  for  the  ossification  of  the 
other  coccygeal  vertebrae  are  the  following,  viz.  for  the  second,  five 
to  ten  years;  the  third,  ten  to  fifteen;  and  the  fourth  fifteen  to  twenty. 
As  age  advances  the  bones  unite  in  pairs,  the  first  to  the  second,  the 
third  to  the  fourth ; and  at  a later  period  of  life,  they  are  formed  into 
a single  piece  by  the  union  of  the  third  and  fourth.  Lastly,  the  coccyx 
becomes  joined  to  the  end  of  the  sacrum  in  old  age,  and  this  is  said  to 
occur  most  frequently  in  the  female. 

c.  THE  PROGKESS  OF  OSSIFICATION  IN  THE  VERTEBRAL 
COLUMN  GENERALLY. 

In  the  observations  on  the  growth  of  a single  vertebra  the  date  at 
which  the  osseous  points  appear  for  the  first  time  in  the  column  has 
been  mentioned  ; but  inasmuch  as  the  same  parts  do  not  begin  to  ossify 
simultaneously  throughout  the  spine,  it  becomes  necessary  to  review 
the  progress  of  ossification  in  the  vertebral  column  as  a whole,  for  the 
purpose  of  indicating  the  diflerences  that  exist  in  these  respects. 

The  ossification  of  die  lateral  pieces  begins  at  the  upper  end  of  the 
column,  and  gradually  proceeds  downwards  to  its  opposite  end. 

In  the  bodies  of  the  vertebrae  the  deposit  of  bone  first  occurs  in  the 
louder  part  of  the  dorsal  region  (about  the  ninth  dorsal  vertebra),  and 
from  this  the  process  is  extended  upwards  and  downwards,  reaching 
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last  of  all  the  atlas  at  one  extremity,  and  the  coccyx  at  the  other ; 
both  of  which,  as  has  been  previously  stated,  do  not  ossify  till  after 
birth.  But  it  is  to  be  borne  in  mind,  that  though  the  nuclei  of  the 
lower  dorsal  vertebrae  appear  first,  they  do  not  long  continue  the 
largest.  As  growth  advances  they  are  surpassed  in  size  by  those 
below  them,  and  in  the  full-grown  foetus  the  nuclei  are  largest  in  the 
lower  lumbar  and  the  first  sacral  vertebrae.  In  fact,  their  relative  size 
at  this  period  corresponds  with  that  of  the  vertebrae. 


THE  BONES  OF  THE  SKULL. 


The  skull  is  of  a spheroidal  figure,  compressed  on  the  sides,  broader 
behind  than  before,  and  supported  by  its  base  on  the  vertebral  column. 
It  is  divided  by  anatomists  into  two  parts,  the  cranium  and  the  face  ; 
the  former  being  composed  of  eight  bones,  viz.,  the  occipital,  two  pa- 
rietal, the  frontal,  two  temporal,  the  sphenoid,  and  the  ethmoid ; the 
latter  is  made  up  of  fourteen  bones,  viz.,  two  superior  maxillary,  t'wo 
malar,  two  ossa  nasi,  two  ossa  palati,  two  ossa  unguis,  two  inferior 
turbinated  bones,  the  vomer,  and  inferior  maxilla ; the  frontal  bone  is 


so  situated  as  to  be  common  to  the 
cranium  and  face.  The  bones  of 
the  ear  are  not  included  in  this  enu- 
meration, as  they  belong  rather  to  a 
special  organ  than  to  the  skeleton 
considered  as  the  framework  of  the 
body. 

THE  OCCIPITAL  BONE. 

The  occipital  bone,  figs.  46  and 
47,  (os  occipitis,)  is  situated  at  the 
posterior  part  of  the  base  of  the 
skull;  broad  behind,  much  narrowed 
before,  of  a trapezoid  figure,  pre- 
senting two  surfaces,  four  borders, 
and  four  angles.  To  place  the  bone 
in  its  natural  position,  hold  it  so 
that  the  great  foramen  and  the  ar- 
ticulating processes  beside  it  shall 
look  directly  dowmwards  ; the  thick 
process  in  front  of  the  foramen  will 
then  project  forw'ards  into  the  base 
of  the  skull,  whilst  the  hroad  ex- 
panded part  behind  it  arches  up- 
wards and  a little  forwards,  forming 
the  posterior  wall  of  the  cavity. 
External  surface  : this  is  convex  in 
its  general  outline,  and  presents  a 
little  above  its  centre  a rough  pro- 


[Fig.  46. 


The  external  surface  of  the  occipital 
bone.  1.  The  superior  curved  line.  2.  The 
external  occipital  protuberance.  3.  The 
spine.  4.  The  inferior  curved  line.  5.  The 
foramen  magnum.  6.  The  condyle  of  the 
right  side.  7.  The  posterior  condyloid 
fossa,  in  which  the  posterior  condyloid 
foramen  is  found.  8.  The  anterior  condy- 
loid foramen,  concealed  by  the  margin  of 
the  condyle.  9.  The  transverse  process  ; 
this  process  upon  the  internal  surface  of 
the  bone  forms  tbe  jugular  eminence.  10. 
The  notch  in  front  of  the  jugular  eminence 
which  forms  part  of  the  jugular  foramen. 
11.  The  basilar  process.  12,  12.  The  rough 
projections  into  which  the  odontoid  liga- 
ments are  inserted. — W.] 


minence,®  the  external  occipital  protuberance,  the  part  between  w'hich 
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and  the  superior  angle  is  smooth.  Extending  obliquely  outwards  at 
each  side  from  the  protuberance  is  a rough  line/  called  the  superior 
curved  line,  to  distinguish  it  from  another,  which  is  lower  down 
between  it  and  the  great  foramen,  called  the  inferior  curved  line  both 
are  prominent,  and  give  attachment  to  muscles,  as  also  do  the  rough 
depressions  between  them.  These  are  crossed  by  a vertical  raised 
line  {external  occipital  crest  or  spme),®  extending  forwards  from  the 
protuberance  to  the  foramen  magnum. 

The  occipital  foramen,^  (foramen  magnum,)  which  is  of  an  oval 
figure,  (its  long  diameter  extending  from  before  backwards,)  gives 
transmission  to  the  spinal  cord,  the  vertebral  arteries,  and  spinal  ac- 
cessory nerves. 

At  each  side  of  the  foramen,  but  nearer  its  anterior  part,  are  situ- 
ated the  articulating  processes,®  {condyles,)  two  oblong  eminences, 
which  articulate  with  the  first  vertebra.  These  converge  from  behind 
forwards;  their  inferior  surface,  which  in  the  fresh  state  is  smooth, 
covered  with  cartilage,  and  convex  in  its  general  outline,  looks  down- 
wards and  outwai'ds,  and  is  adapted  for  moving  on  the  concave  surface 
presented  by  the  articulating  processes  of  the  atlas.  The  inner  bor- 
der of  each  condyle^  is  rough,  and  receives  the  insertion  of  the  check 
ligaments,  which  extend  up  from  the  odontoid  process  of  the  axis ; the 
outer  border,  depressed  and  not  so  well  marked,  gives  attachment  to 
the  ligament  connecting  it  with  the  atlas. 

External  to  the  fore-part  of  the  condyles  are  two  fossae,  in  the  bot- 
tom of  which  are  two  foramina,®  {anterior  condyloid^  which  look 
outwards  and  forwards,  and  transmit  the  hypoglossal  nerves;  be- 
hind them  are  also  two  larger  pits,^  in  which  are  generally,  but 
not  always,  found  foramina,  {posterior  condyloid,)  which  give  passage 
to  a vein  and  small  artery:  sometimes  a foramen  exists  at  one  side, 
and  not  at  the  other.  External  to  each  condyle  is  a rough  surface,® 
which  overhangs  the  transverse  processes  of  the  vertebrae,  and  of 
which  it  may  be  regarded  as  the  “ analogue ;”  it  gives  insertion  to 
the  rectus  lateralis  muscle. 

The  internal  surface  of  the  bone  (fig.  47,)  is  marked  by  two  crucial 
raised  lines  or  ridges  (lineae  cruciatae  eminentes,) — one  vertical,  ex- 
tending from  the  upper  angle  of  the  bone  to  the  great  foramen,  and  the 
other  transverse  from  one  lateral  angle  to  the  other.  These  intersect 
towards  the  central  point,®  (internal  occipital  protuberance,)  and  mark 
off  four  broad  pits,  of  which  the  upper  pair,^  (superior  occipital 
fossa?,)  receive  the  posterior  lobes  of  the  brain,  and  the  lower,®  (infe- 
rior occipital  fossa?)  lodge  the  lateral  lobes  of  the  cerebellum  ; the 
superior  line®  and  the  two  transverse  ones®  are  generally  grooved,  and 
correspond  with  the  course  of  the  longitudinal  and  lateral  sinuses. 
The  inferior  000,“^  which  is  commonly  named  the  internal  occipital 
spine  or  crest,  gives  attachment  to  the  falx  cerebelli.  The  anterior 
border  of  the  foramen  magnum  is  slightly  excavated,  and  becomes 
continuous  with  the  basilar  groove,^  a shallow  excavation  on  the  sur- 
face of  the  basilar  process,  which  supports  the  medulla  oblongata ; 
close  to  the  margin  of  the  foramen  are  the  anterior  condyloid  fora- 
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[Fig.  47. 


mina,  and  a little  external  to  it  are  two  fossa?,®  marking  the  termi- 
nations of  the  lateral  sinuses. 

The  thick  triangular  process® 
which  projects  forwards  into  the 
laase  of  the  skull  from  the  foramen, 

margins  are  rough,  and  contiguous 
to  the  pars  petrosa  of  the  temporal 
bone ; its  under  surface  presents 
slight  depressions  for  the  insertion 

shallow  groove  just  noticed.  Along 

the  lateral  margins  of  this  groove,  " I l||p  ^ '''tr 

and  close  to  the  edges  of  the  bone,  j 

are  two  linear  depressions,  which 
form  part  of  the^  grooves  for  the 

The  superior  hoi'ders^^  of  the  occi- 
pital  bone  are  dentated  and  con- 

\eige  to  a point,  but  are  frequently  The  internal  surface  of  the  occipital  bone, 
interrupted  by  bony  islets  (ossa  tri-  1.  The  left  cerebral  fossa.  2.  The  left  cere- 
quetra — Wormiana);  the  inferior  3.  The  groove  for  the  posterior 

P j . L -j  • j-  -j  1 • » part  of  the  superior  longitudinal  sinus.  4. 
border  at  each  side  is  divided  mto^i^^  spine  for  the  falx  cerebelli,  and  groove 
two  parts  by  a prominent  piece  of  for  the  occipital  sinuses.  5.  The  groove  for 
bone,®  the  jugular  eminence,  whiclfo^e  left  lateral  sinus.  6.  The  internal  occi- 

snrmonnU?  an  PYCavatinn“  tincmlar  protuberance.  7.  The  foramen  mag- 
SUrrnOUntS  an  excavation  vJ'JgBlai  basilar  process,  grooved  for 

notch  or  fossa)  contributing  with  the  medulla  oblongata.  9.  The  termina- 
the  temporal  bone  to  form  the  fora-  tio«  of  the  groove  for  the  lateral  sinus, 
mpn  lar-Pi-iim  bounded  externally  by  the  jugular  eminence. 

1 . 10.  The  jugular  fossa  ; this  fossa  is  completed 

i he  superior  angle  is  acute,  and  by  the  petrous  portion  of  the  temporal  bone, 
received  into  the  retiring  angle  it-  The  superior  border.  12.  The  inferior 

formed  by  the  posterior  border  of“'‘;,  The  border  which  articulates 
, u ■ • "'ll"  1"®  petrous  portion  of  the  temporal 

the  parietal  bones;  the  anteiior  is  bone,  and  which  is  grooved  by  the  inferior 
represented  by  the  extremity  of  the  petrosal  sinus.  14.  The  anterior  condyloid 
basilar  process,  which  is  thick, 


and  in  the  adult  shows  the  internal  structure  of  the  bone,  because  of 


being  sawed  from  the  sphenoid  ; the  lateral  angles,  not  very  promi- 
nent, correspond  with  the  line  at  which  the  postero-inferior  angle  of 
the  parietal  bone  joins  with  the  mastoid  part  of  the  temporal. 

In  some  parts  the  occipital  bone  has  considerable  thickness,  especi- 
ally at  the  occipital  protuberances  and  the  anterior  part  of  the  basilar 
process.  In  the  lower  occipital  fossa  it  is  very  thin. 

Articulations. — The  occipital  articulates  with  six  bones,  viz.,  with 
the  two  parietal  by  its  superior  borders — the  two  temporal  by  the  in- 
ferior— with  the  sphenoid  by  its  basilar  process — and  with  the  atlas  by 
the  condyles. 

Attachments  of  muscles. — On  each  side — the  posterior  third  of  the 
superior  curved  line  gives  attachment  to  the  trapezius ; its  anterior 
two-thirds  to  the  occipito-frontalis  above,  and  to  the  sterno-mastoid 
below : the  inner  part  of  the  space  between  the  curved  lines  to  the 
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complexus : the  external  part  to  the  splenius  capitis : the  space  be- 
tween the  lower  ridge  and  the  great  foramen  to  the  recti  (major  and 
minor),  and  more  outwardly  to  the  obliquus  superior  : the  under  sur- 
face of  the  jugular  eminence  to  the  rectus  lateralis:  the  fossa  at  the 
inferior  surface  of  the  basilar  process  to  the  recti  antici  (major  and 
Fio.  48^  minor),  and  still  more  ante- 

” B , riorly  to  the  superior  con- 

strictor of  the  pharynx. 

Ossification  of  the  occipi- 
tal bone. — During  a consi- 
derable time  before  and 
after  birth  this  bone  consists 
of  four  pieces, — namely,  the 
posterior,  proper  occipital 
or  proral  part : the  anterior 
or  basilar : and  the  two  late- 
ral or  condyloid  (fig.  48,  b.) 
These  pieces  meet  around 
the  foramen  magnum.  Each 
of  them  requires  separate 

The  occipital  bone  at  different  periods  of  its  notice, 
growth, — namely,  about  the  tenth  week  and  at  the  The  OSsification  of  the 
ordinary  period  of  birth.  The  figure  marked  y has  occipital  bone  precedes  that 
been  copied  from  one  published  by  Meckel  in  his  r i • .1 

“ Archiv.”  (B.  1,  Taf.  Vi.)  The  four  nuclei  of  the  vertebrjE  in  ihe  time 

posterior  or  proral  part  of  the  bone  are  shown, — the  of  its  appearance.  It  begins 
two  lower  being  the  more  advanced.  Germs  of  ossi-  ^if[i  nroper  occipital 

fication  are  observable  in  the  condyloid  pieces.  There  . t-,  .i  • j-  • • 

is  none  apparent  in  the  basilar  part.  part.  For  this  division  there 

are  four  nuclei,  which  are 


placed  in  pairs  above  and  below  the  occipital  protuberance  (fig.  48, 
A ^ ^).  The  two  inferior  nuclei  appear  first,  and  soon  join  into  a single 
piece.  The  superior  pair  of  granules  unite  one  to  the  other  also,  and 
the  two  pieces  thus  resulting  from  the  four  primitive  centres  uniting 
speedily  form  a single  mass.* 

Soon  after  the  posterior  part  of  the  bone,  the  two  condyloid  pieces 
begin  to  ossify  (a,  *'),  and  they  are  followed  by  the  basilar  portion. 
Each  is  formed  from  a single  central  point.  It  is  to  be  observed  that 
the  condyles  of  the  occipital  bone  are  not  supported  altogether  on  the 
pieces  named  condyloid  ; — a small  portion  of  each  is  borne  by  the 
basilar  part. 


' J.  F.  Meckel  (“  Handbuch  der  Menschlich.  Anal.”  B.  2,  § 543,)  assigns  eight  primi- 
tive  granules  to  this  part.  Four  he  makes  to  correspond  witli  those  described  in  the  text. 
Of  the  otlier  four  he  places  two  close  together  at  the  upper  angle  of  the  bone ; and  the  re- 
maining  two  in  its  lateral  angles,  one  at  each  side. 

Judging  from  the  usual  appearance  or  texture  of  the  upper  and  lateral  parts  of  the  occi- 
pital bone  at  early  periods  of  its  growth,  it  seems  to  me  to  be  most  probable  that  the  four 
points  found  by  Meckel  in  its  angles  do  not  occur  constantly,  or  even  generally  ; and  if  so, 
may  they  not  be  regarded  as  the  centres  of  some  of  those  separate  pieces  which  are  often 
to  be  met  with  in  the  neighbourhood  of  this  bone  ? I would  add,  as  facts  bearing  on  the 
question,  that  an  independent  lateral  nucleus  existed  only  on  one  side  of  the  preparation  by 
which  Meckel  seems  to  have  been  influenced  in  forming  his  judgment  on  the  number  of 
the  centres  of  ossification,  (see  the  figure  in  his  “ Archiv.  fur  die  Physiolog.”  B.  1,  Taf. 
vi. — 1815) ; and  that  the  upper  part  of  the  bone  is  occasionally  altogether  detached. 
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At  birth  the  four  pieces  are  distinct,  (fig.  48,  b,  a,  h,  c,)  and  the  pos- 
terior one  is  partially  divided  by  deep  fissures,  (two  being  horizontal 
and  one  vertical,)  extending  from  the  circumference  towards  its 
middle. 

About  the  fourth  year  of  age  the  process  of  union  begins  by  the 
junction  of  the  posterior  and  the  two  condyloid  pieces,  and  the  bone 
is  a single  piece  about  one  or  two  years  later.  Subsequently  the  occi- 
pital unites  with  the  sphenoid  bone,  so  that,  in  the  adult,  the  basilar 
process  must  be  sawed  across  in  order  to  separate  them.  And  it  was 
in  consequence  of  this  circumstance  that  Scemmering  described  them 
as  a single  bone  under  the  name  spheno-occipital  or  basilar. 

THE  PARIETAL  BONE. 

The  parietal  bones  (ossa  parietalia,  verticis,  bregmatis)  form  a 
principal  part  of  the  roof  of  the  skull ; they  are  of  a square  form,  con- 
vex externally,  concave  internally,  and  present  each  two  surfaces  and 
four  borders.  The  external  surface,  fig.  49,  rises  towards  its  middle, 
where  it  presents  a slight  elevation,  called  the  parietal  eminence,^ 
below  which  is  a curved  line,  forming  part  of  the  temporal  ridge,  and 
bounding  a flat  surface  (planum  semicirculare),  which  forms  a part  of 
the  temporal  fossa.  At  the  upper  and  back  part  of  the  bone,  usually 
about  two  lines  from  the  sagittal  suture,  is  a small  hole,®  (foramen 
parieiale,)  which  transmits  a communicating  vein;  its  position  is 
exceedingly  variable  ; even  its  existence  is  not  constant. 

[Fig.  49.  Fig.  50. 


Fig.  49.  The  external  surface  of  the  left  parietal  hone.  1.  The  superior  or  sagittal  border. 
2.  The  inferior  or  squamous  border.  3.  The  anterior  or  coronal  border.  4.  The  posterior  or 
lambdoidal  border.  5.  The  temporal  ridge : the  figure  is  situated  immediately  in  front  of 
the  parietal  eminence.  6.  The  parietal  foramen,  unusually  large  in  the  bone  from  which 
this  figure  was  drawn.  7.  The  anterior  inferior  angle.  8.  The  posterior  inferior  angle. 

Fig.  50.  The  internal  surface  of  the  left  parietal  bone.  1.  The  superior  or  sagittal  border. 
2.  The  inferior,  or  squamous  border.  3.  The  anterior,  or  coronal  border.  4.  The  posterior, 
or  lambdoidal  border.  5.  Part  of  the  groove  for  the  superior  longitudinal  sinus.  6.  The 
internal  termination  of  the  parietal  foramen.  7.  The  anterior  inferior  angle  of  the  bone, 
on  which  is  seen  the  groove  for  the  trunk  of  the  arteria  meningea  media.  8.  The  poste- 
rior inferior  angle,  upon  which  is  seen  a portion  of  the  groove  for  the  lateral  sinus. — W.] 
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The  internal  surface  of  the  bone,  fig.  50,  is  marked  by  branching 
lines  (sulci  meningei),  corresponding  with  the  course  of  the  middle 
meningeal  artery,  and  by  depressions  (impressiones  digitatse)  for  the 
convolutions  of  the  brain.  Towards  its  middle  is  a depression,  “parie- 
tal fossa,”  corresponding  with  the  eminence  (parietal)  on  the  outside. 
Along  the  superior  border  is  a slight  depression,®  which  with  a similar 
one  in  the  corresponding  bone  forms  a groove  adapted  to  the  course 
of  the  longitudinal  sinus;  and  in  the  same  situation  (in  most  skulls, 
particularly  those  of  old  persons)  are  some  small  pits  (foveas  glandu- 
lares),  corresponding  with  the  so-named  glandulas  Pacchioni. 

The  superior  border  is  straight,  and  articulated  with  its  fellow  by  a 
series  of  dentations;  the  inferior  border,  concave  and  bevelled  oft’  at  its 
outer  margin,  is  overlapped  by  the  squamous  portion  of  the  temporal 
bone ; the  anterior  unites  with  the  frontal  bone,  and  the  posterior  with 
the  occipital. 

The  anterior  inferior  angle,’'  dips  down  to  the  great  wing  of  the 
sphenoid  bone,  and  presents  a groove,’  internally  for  the  middle  men- 
ingeal artery  : the  posterior  inferior  angle,®  articulates  with  the  mas- 
toid part  of  the  temporal  bone,  and  presents  internally  a small  part  of 
the  groove  which  lodges  the  lateral  sinus. 

Each  parietal  bone  gives  attachment  to  the  temporal  muscle  by 
that  part  of  its  surface  which  lies  beneath  the  temporal  ridge  (planum 
semicirculare) : the  remainder  of  its  outer  surface  is  covered  by  the 
aponeurosis  of  the  occipito-frontalis. 

Articulations. — It  articulates  with  its  fellow  of  the  opposite  side,  and 
with  the  frontal,  the  sphenoid,  the  temporal,  and  the  occipital  bones. 

Ossification. — Its  growth  proceeds  from  one  ossific  centre,  which  cor- 
responds with  the  parietal  eminence,  and  is  first  perceptible  about  the 
same  time  that  ossification  begins  in  the  spinal  column.  At  birth  the 
antero-superior  angles  of  these  bones  are  not  developed  ; hence  there 
exists  an  interval  between  them  and  the  still  divided  os  frontis,  which 
is  called  the  “ fontanelle”  (fons,  bregma). 

THE  FRONTAL  BONE. 

The  frontal  bone,  figs.  51, 52,  (os  frontis,  coronale,)  situated  at  the  an- 
terior part  of  the  skull,  and  upper  part  of  the  face,  is  divisible  into  two 
parts  (frontal  and  orbital),  differing  in  size  and  position:  of  these,  one 
extends  upwards  towards  the  vertex,  forming  three-fourths  of  the 
extent  of  the  bone;  the  other,  inferior  and  horizontal  in  its  direction, 
forms  the  roof  of  the  orbits.  To  place  the  bone  in  its  natural  position, 
hold  it  so  that  the  orbital  plates  shall  look  downwards,  and  the  smooth 
convex  surface  forwards. 

The  frontal  'part. — Its  external  surface  is  smooth,  and  presents  on 
each  side  a slight  elevation,’  named  frontal  eminence,  which  corre- 
sponds w'ith  the  most  prominent  part  of  the  forehead  : beneath  this  is 
an  arclied  depression,  bounded  below  by  a prominent  curved  line,® 
called  the  superciliary  ridge,  or  arch,  which  is  more  or  less  prominent 
in  different  individuals.  Immediately  beneath  this  is  the  margin  of 
the  orbit  {orbital  arch),^  which  is  better  defined  towards  its  outer  part. 


FRONTAL  BONE. 


121 


where  it  curves  down  to  the  malar  bone,  and  forms  the  external 
angular  process,'*  than  at  its  inner  portion,®  wdiere  it  gradually  subsides 
towards  the  root  of  the  nose.  Towards  the  inner  third  of  the  orbital 
arch  is  a small  foramen,®  {supra-orbital.)  or  sometimes  a notch,  crossed 
by  a ligament,  which  transmits  the  supra-orbital  nerve  and  artery. 

Between  the  superciliary  ridges  is  the  nasal  eminence,’’  or  glabella, 
which  is  prominent  in  proportion  to  the  size  of  the  frontal  sinuses  : it 
is  bounded  inferiorly  by  a rough  surface  which  articulates  with  the 


[Fig.  51. 


Fig.  52. 


Fig.  51.  The  external  surface  of  the  frontal  bone.  1.  The  situation  of  the  frontal  eminence  of 
the  right  side.  2.  The  superciliary  ridge.  3.  The  supra-orbital  ridge.  4.  The  external 
angular  process.  5.  The  internal  angular  process.  6.  The  supra-orbital  notch  for  the 
transmission  of  the  supra-orbital  nerve  and  artery  ; in  the  figure  it  is  almost  converted  into 
a foramen  by  a small  spiculum  of  bone.  7.  The  nasal  tuberosity;  the  swelling  around  this 
point  denotes  the  situation  of  the  frontal  sinuses.  8.  The  temporal  ridge,  commencing 
from  the  external  angular  process  (4).  The  depression  in  which  the  figure  8 is  situated  is 
apart  of  the  temporal  fossa.  9.  The  nasal  spine. 

Fig.  52.  The  internal  surface  of  the  frontal  bone  ; the  bone  is  raised  in  such  a manner  as  to 
show  the  orbitonasal  portion.  1.  The  grooved  ridge  for  the  lodgment  of  the  superior  longitu- 
dinal sinus  and  attachment  ofthe  fal.x.  2.  The  foramen  ccecum.  3.  The  superior  or  coro- 
nal border  of  the  bone  ; the  figure  is  situated  near  that  part  which  is  bevelled  at  the  expense 
of  the  internal  table.  4.  The  inferior  border  of  the  bone.  5.  The  orbital  plate  of  the  left 
side.  6.  The  cellular  border  of  the  ethmoidal  fissure.  The  foramen  caecum  (2)  is  seen 
through  the  ethmoidal  fissure.  7.  The  anterior  and  posterior  ethmoidal  foramina;  the 
anterior  is  seen  leading  into  its  canal.  8.  The  nasal  spine.  9.  The  depression  within  the 
external  angular  process  (12)  for  the  lachrymal  gland.  10.  The  depression  for  the  pulley 
of  the  superior  oblique  muscle  of  the  eye  ; immediately  to  the  left  of  this  number  is  the 
supra-orbital  notch,  and  to  its  right  the  internal  angular  process.  11.  The  opening  lead- 
ing  into  the  frontal  sinuses  : the  leading  line  crosses  the  internal  angular  process.  12. 
The  external  angular  process.  The  corresponding  parts  are  seen  on  the  other  side  of  the 
figure. — W.] 


nasal  bones  and  the  ascending  processes  of  the  superior  maxilla. 
From  this  surface  projects  downwards  in  ihe  median  line  a flat  thin 
process®  called  the  nasal  spine  ; it  articulates  in  front  with  the  nasal 
bones,  and  behind  with  the  perpendicular  lamella  of  the  ethmoid. 

The  internal  surface  of  this  part  of  the  bone  is  concave,  and  pre- 
sents along  the  median  line  a groove  (sulcus  frontalis),  fig.  52,*  cor- 
responding with  the  longitudinal  sinus.  The  margins  of  the  groove 
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gr  ulually  approach  towards  the  fore  part  of  the  bone,  and  in  some  cases 
unite  so  as  to  form  a ridge  (crista  frontalis) ; but  in  otliers  the  groove, 
narrowed  almost  to  a line,  continues  apparent  down  to  the  foramen 
caecum.  In  either  case  it  gives  attachment  to  the  falx;  this  ridge 
terminates  in  a minute  foramen, called  /br«??«en  ccBcum,  from  its  having 
been  supposed  to  be  merely  a cul-de-sac,  but  it  is  in  reality  pervious, 
and  lodges  a small  spur-like  process  of  the  dura  mater,  and  transmits 
a vein  which  enters  the  sinus  from  the  nasal  fossae. 

The  orbital  ■plates^  or  processes  are  smooth  and  concave  at  their 
inferior  surface;  the  superior  or  cerebral  is  convex,  and  marked  more 
or  less  in  difl’erent  instances  by  elevations  and  depressions  correspond- 
ing with  the  sulci  and  convolutions  of  the  anterior  lobes  of  the  brain 
which  rest  upon  them.  They  are  separated  by  a deep  excavation  (in- 
cisura  ethjmoidalis),  which  receives  within  it  the  cribriform  plate  of  the 
ethmoid  bone,  and  round  its  margins  are  several  cells  which  complete 
the  cavities  lodged  within  the  lateral  parts  of  the  last-named  bone.  In 
this  margin  may  also  be  observed  two  foramina,'  {anterior  and  posterior 
orbital,)  [or  ethmoidal^  which  are  common  to  the  frontal  and  ethmoid 
bones,  as  their  contiguous  margins  contribute  to  their  formation.  The 
anterior  one  transmits  the  nasal  twig  of  the  ophthalmic  nerve,  and  the 
anterior  ethmoidal  artery  ; the  other  the  posterior  ethmoidal  artery  and 
vein.  Each  orbital  plate  is  bounded  externally  by  a thick  well-marked 
prominence,^  called  the  external  angular  process;  and  internally  by  a 
depressed  and  smooth  one  {internal  angular  process).  Near  the  inner 
one  is  a slight  depression,^"  to  which  is  attached  the  cartilaginous 
pulley  of  the  trochlearis  muscle,  and  hence  sometimes  named  fovea 
trochlearis ; near  the  outer  process  and  within  the  orbit,  is  a depres- 
sion® for  the  lodgment  of  the  lachrymal  gland  ; the  external  side  of  this 
process  is  slightly  hollowed,  fig.  51,  and  forms  part  of  the  temporal 
fossa. 

The  thickness  of  the  frontal  bone  varies  considerably  in  different 
parts  of  it.  The  orbital  plates  are  thin  and  translucent;  the  nasal  and 
external  angular  processes  are  thick  and  prominent.  The  upper  or 
broad  part  is  thinner  at  the  frontal  eminences  than  elsewhere,  if  these 
are  w'ell  marked  so  as  to  indicate  a full  development  of  the  correspond- 
ing cerebral  parts.  In  childhood  the  two  tables  are  separated  only  by 
the  diploe,  as  in  other  bones ; but,  in  adult  age,  an  interval  exists  be- 
tween them  at  the  middle  line  over  the  nasal  process,  and  extending 
outwards  for  some  way  under  the  superciliary  ridges.  This  interval, 
the  extent  of  which  varies  in  different  individuals,  is  divided  by  a ridge 
of  bone  into  two  parts  or  cavities,”  called  the  frontal  sinuses;  they 
are  lined  by  mucous  membrane,  and  communicate  with  the  anterior 
ethmoidal  cells.  [In  some  rare  instances  these  sinuses  are  never  de- 
veloped.] 

Articulations. — The  frontal  articulates  with  twelve  bones;  superiorly 
with  the  two  parietal ; laterally  and  behind  with  the  sphenoid  ; inferiorly 
with  the  ethmoid,  with  the  nasal  bones,  with  the  ossa  unguis,  with  the 
ascendin"  processes  of  the  superior  maxillary  bones,  and  with  the  malar 
bones.  The  mode  of  articulation  differs  in  different  parts  of  its  cir- 
cumference. Thus,  the  superior  border  is  found  to  overlap  and  rest 
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on  the  parietal  bones,  whilst  towards  the  lateral  and  inferior  parts  the 
exterior  table  of  the  bone  is  bevelled  off,  and  is  covered  in  by  the 
parietal.  The  posterior  border  of  the  orbital  plates,  straight  and 
squamous,  is  in  a manner  inserted  between 
the  margins  of  the  two  aim  of  the  sphenoid 
bone,  with  each  of  w^hich  it  articulates. 

Attachments  of  muscles. — It  gives  at- 
tachment to  the  corrugator  supercilii — to 
a small  part  of  the  temporal  and  of  the 
orbicularis  palpebrarum. 

Ossification. — This  bone  begins  to  ossify 
before  the  vertebrae,  from  two  osseous 
points,  which  appear  at  the  orbital  arches.* 

The  lateral  pieces  formed  by  the  spread- 
ing of  the  ossification  are  quite  distinct  at  born  a short  time  before  the  usual 
birth  (fig.  53,  a h).  They  afterwards  be-  pe™d  of  birth, 
come  united  along  the  middle  by  a straight  suture,  which  runs  from 
the  vertex,  where  it  is  continuous  with  the  sagittal  suture,  down  to  the 
nose.  The  suture  is  obliterated  within  a few  years  after  birth,  but  the 
period  varies  in  different  cases,  and  in  some  instances  it  is  found  to 
remain  during  life. 


From  the  frontal  bone  of  a foetus 


THE  TEMPORAL  BONE. 

The  temporal  bones,  two  in  number,  are  so  nameJ  because  they 
occupy  that  part  of  the  head  on  which  the  hair  first  becomes  white, 
and  thus  indicates  the  ravages  of  time  {ossa  temporis). 

The  temporal  bone,  figs.  54  and  55,  (os  temporis,)  is  placed  at  the 
side  and  base  of  the  skull.  When  viewed  in  its  natural  position,  it 
presents  two  portions,  one  at  the  side  of  the  skull  towards  its  middle 
and  lower  part,  which  is  flat  and  vertical  in  its  direction ; whilst  the 
other  is  horizontal  and  projects  inwards  so  as  to  be  wedged  between 
the  occipital  and  sphenoid  bones.  But  to  facilitate  its  description,  it 
may  be  divided  into  three  parts,  of  which  one  is  superior,  flat,  scale- 
like, and  named  the  squamous  portion  (squama,  a scale);  another  pos- 
terior, thick  at  its  base,  but  tapering  downward  like  a nipple,  the 
mastoid  part;  the  third,  called  petrous  from  its  hardness,  is  internal 
and  intermediate,  projecting  into  the  base  of  the  skull. 

A.  The  squamous  portion,^  (pars  squamosa,)  by  its  external  surface 
which  is  smooth,  forms  part  of  the  temporal  fossa,  and  is  bounded 
above  by  an  arched  border,  below  by  a horizontal  process  called 
“ zj'goma.”  The  inner  surface,  fig.  55,^  of  the  squamous  part  of  the 
bone,  slightly  concave  in  its  general  outline,  is  marked  by  cerebral 
impressions  like  the  other  bones  of  the  head,  and  by  slight  linear 
grooves  for  branches  of  the  middle  meningeal  artery.  Its  upper  edge 
is  bevelled  off  so  as  to  form  a thin  scale  which  overlays  the  parietal 
bone. 

The  zygoma,^  or  zygomatic  process,  (^suyvufjo,  to  connect  or  yoke 
together,)  forms  a yoke  connecting  the  temporal  with  the  malar  bone, 
and  under  which  the  temporal  muscle  passes;  it  is  broad  posteriorly  at 

[*  For  a short  period  the  orbital  and  frontal  portions  are  almost  on  a plane  with  each 
other. — J.  L.] 
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its  base,  where  it  projects  outward  from  the  squamous  part  of  the  bone, 
but  soon  narrows,  and  turns  forward;  its  outer  surface,  6g.  54,'^  is  con- 
vex and  subcutaneous,  the  inner  surface  is  concave  and  bounds  the  tem- 

[Fig.  54.  Fig.  55. 


Fig.  54.  The  external  surface  of  the  temporal  bone  of  the  left  side.  1.  The  squamous 
portion.  2.  The  mastoid  portion.  3.  The  extremity  of  the  petrous  portion.  4.  The  zygoma. 
5.  Indicates  the  tubercle  of  the  zygoma,  and  at  the  same  time  its  anterior  root  turning 
inwards  to  form  the  eminentia  ai  tieularis.  6.  The  superior  root  of  the  zygoma,  forming 
the  posterior  part  of  the  temporal  ridge.  7.  The  middle  root  of  tlie  zygoma,  terminating 
abruptly  at  the  glenoid  fissure.  8.  The  mastoid  foramen.  9.  The  meatus  auditories 
externus,  surrounded  by  the  processus  auditories.  10.  The  digastric  fossa,  situated  imme- 
diately to  the  inner  side  of  (2)  the  mastoid  process.  11.  The  styloid  process.  12.  The 
vaginal  process.  13.  The  glenoid  or  Glaserian  fissure;  the  leading  line  from  this  number 
crosses  the  rougli  posterior  portion  of  the  glenoid  fossa.  14.  The  opening  and  part  of  the 
groove  for  the  Eustachian  tube. 

Fig.55.  Thelefltemporal  bone,seen  from  within.  1.  The  squamous  portion.  2.  The  mastoid 
))ortion.  The  number  is  placed  immediately  above  the  inner  opening  of  the  mastoid  foramen. 
3.  The  petrous  portion.  4.  The  groove  for  the  posterior  branch  of  the  arteria  ineningea 
media.  5.  The  bevelled  edge  of  the  squamous  border  of  the  bone.  6.  The  zygoma.  7.  The 
digastric  fossa  immediately  internal  to  the  mastoid  process.  8.  The  occipital  groove. 
9.  The  groove  for  the  lateral  sinus.  10.  The  elevation  upon  the  anterior  surface  of  the 
petrous  bone  marking  the  situation  of  the  perpendicular  semicircular  canal.  11.  The 
opening  of  termination  of  the  carotid  canal.  12.  The  meatus  auditorius  internus.  13.  A 
dotted  line  leads  upwards  from  this  number  to  the  narrow  fissure  which  lodges  a process 
of  the  dura  mater.  Another  line  leads  downwards  to  the  sharp  edge  which  conceals  the 
opening  of  the  aquseductus  cochlece,  while  the  number  itself  is  situated  on  the  bony  lamina 
which  overlies  the  opening  of  the  aquaeduotus  vestibuli.  14.  The  styloid  process.  15.  The 
stylo-mastoid  foramen.  16.  The  carotid  foramen.  17.  The  jugular  process.  The  deep 
excavation  to  the  left  of  this  process  forms  part  of  the  jugular  fossa,  and  that  to  the  right 
is  the  groove  for  the  eighth  pair  of  nerves.  18.  The  notch  for  the  fifth  nerve  upon  the 
upper  border  of  the  petrous  bone,  near  its  apex.  19.  The  extremity  of  the  petrous  bone 
which  gives  origin  to  the  levator  palati  and  tensor  tympani  muscles. — W.] 

poral  fo.ssa ; the  superior  margin,  very  thin,  gives  attachment  to  the 
temporal  fascia;  the  inferior  one  is  thicker  and  shorter,  owing  to  the 
end  of  the  process  being  bevelled  off  so  as  to  rest  on  the  malar  bone, 
with  which  it  articulates.  At  its  base  the  upper  surface  is  concave 
and  supports  the  posterior  border  of  the  temporal  muscle.  The  under 
surface  forms  the  border  of  the  glenoid  cavity;  here  it  presents  two 
roots,  of  which  one  runs  horizontally  backwards,  forming  the  outer 
margin  of  the  glenoid  cavity,  whilst  the  other  turns  inwards  and  forms 
the  anterior  border  of  that  cavity.  At  the  point  of  division  is  a slight 
tubercle,  which  gives  attachment  to  the  external  lateral  ligament  of 
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the  lower  jaw.  Now  the  anterior  root  widens  and  subsides,  becoming 
concave  from  without  inw’ards,  and  convex  from  before  backwards, 
as  it  forms  part  of  the  articular  surface  upon  which  the  lower  jaw- 
bone moves ; in  its  natural  condition  it  is  covered  with  cartilage.  The 
other  root,  which  is  continued  horizontally  backwards,  bifurcates; — 
one  part  turns  inwards  to  the  fissura  Glaseri,  whilst  the  other  gradually 
subsides  as  it  passes  backwards  over  the  auditory  tube,  yet  marks  the 
separation  between  the  squamous  and  mastoid  portions  of  the  bone. 
'The  glenoid  fossa,  (yXrivii,  a shallow  pit,)  marked  off  as  here  indicated, 
is  elongated  from  without  inwards,  and  divided  into  two  parts  by  a 
fissure, {fissura  Glaseri,)  w^hich  transmits  the  chorda  tympani  nerve 
and  laxator  tympani  muscle,  and  gives  attachment  to  the  processus 
gracilis  of  the  malleus.  The  part  before  the  fissure  is  smooth,  and 
articulates  with  the  lower  jaw ; the  remainder  lodges  a process  of  the 
parotid  gland. 

B.  The  mastoid  parP^  of  the  bone  externally  is  rough,  for  the  attach- 
ment of  muscles,  and  prolonged  downwards,  forming  the  mastoid,  or 
nipple-shaped  proces.s,  {(xaCTog,  a nipple  or  teat,)  from  which  this  divi- 
sion of  the  bone  is  named.  This  process  overhangs  a groove,  fig.  55,’’ 
{digastric  fossa,)  for  the  attachment  of  the  digastricus  muscle;  close 
to  this  is  a slight  groove,®  (the  occipital  groove.)  When  viewed  at 
its  inner  surface,  the  mastoid  part  presents  a broad  and  genei’ally  a 
deep  groove,  (sulcus  sinus  lateralis,®)  which  curves  forwards  and 
downwards;  it  here  supports  part  of  the  lateral  sinus.  It  is  usually 
pierced  by  a foramen,®  (f.  mastoideum,)  which  opens  into  the  sinus 
from  the  outer  surface,  commencing  near  the  posterior  border  of  the 
bone.  The  size  and  position  of  this  hole  vary  in  different  instances;  it 
sometimes  exists  in  one  temporal  bone  and  not  in  the  other. 

c.  The  petrous  part,®  pars  petrosa,  named  from  its  hardness,  {rrsT^os, 
a stone,)  forms  a triangular  pyramid,  (pyramis  trigona,)  which  pro- 
jects into  the  base  of  the  skull  forwards  and  inwards.  It  contains  the 
organ  of  hearing,  and  presents  for  examination  a base,  an  apex, 
(truncated,)  three  surfaces,  and  three  borders.  In  the  base  is  situated 
the  orifice  of  the  auditory  canal,  which  is  bounded  above  by  the  pos- 
terior root  of  the  zygoma ; inferiorly,  and  in  the  greatest  part  of  its 
circumference,  by  a curved,  uneven  lamella,  {auditory  process,)  to 
which  the  cartilage  of  the  ear  is  attached : this  process  is  in  the  foetus  a 
separate  piece.  The  canal  itself,  fig.  54,®  {meatus  auditorius  externus,) 
narrower  in  the  middle  than  at  its  extremities,  is  directed  obliquelv 
forwards  and  inwards,  and  leads  into  the  tympanum.  The  apex  or 
inner  end  of  the  pars  petrosa,  rough,  irregular,  and,  as  it  were,  trun- 
cated, forms  part  of  the  foramen  lacerum  medium,  and  is  pierced  by 
the  termination  of  the  carotid  canal,  fig.  55,“  (canalis  caroticus :) — 
this  canal  commences  in  the  inferior  surface  of  the  bone  anterior  and 
internal  to  the  jugular  fossa,  ascends  at  first  perpendicularly,  but  soon 
turns  horizontally  forwards  and  inwards  to  the  apex,  w’here  it  ends. 

The  anterior  or  upper  surface  of  the  petrous  portion  forms  part  of 
the  middle  fossa  in  the  base  of  the  skull,  where  it  looks  obliquely  up- 
wards and  forwards.  Towards  the  apex  it  is  slightly  depressed, 
where  it  corresponds  with  the  ganglion  of  the  fifth  pair  of  nerves 
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(Gasserian).  A narrow  groove  is  seen  to  run  obliquely  backwards 
and  outwards  to  a foramen ; it  lodges  a nerve  (“  the  large  superficial 
petrosal,”  a branch  of  the  Vidian)  ; the  foramen  is  named  the  hiatus 
FaUopii,  and  leads  to  the  aqueduct  of  Fallopius.  More  externally  is 
a small  aiierture,  which  gives  passage  to  a nerve  named  “the  small 
superficial  petrosal.”  Farther  back  is  a rounded  eminence  indicating 
the  situation  of  the  superior  semicircular  canal.  The  aqueduct  of 
Fallopius  just  alluded  to,  commences  at  the  internal  auditory  meatus; 
it  is  a small  osseous  tube  lodged  in  the  interior  of  the  bone,  and  passing 
at  first  in  an  arched  direction,  outwards  and  upwards,  then  backwards 
and  downwards  towards  the  base  of  the  skull,  where  it  ends  in  the 
stylo-mastoid  foramen  ; it  transmits  the  portio  dura,  and  receives, 
through  the  hiatus  Fallopii,  the  Vidian  nerve. 

The  posterior  surface  looks  obliquely  backwards,  and  forms  part  of 
the  third  or  posterior  fossa  at  the  base  of  the  skull.  In  it  will  be  ob- 
served a large  orifice,^  leading  to  a short  canal  {meatus  auditorius 
interims).  The  canal  is  oblique  in  its  direction,  having  an  inclination 
outwards  and  forwards.  It  conveys  the  auditory  and  facial  nerves. 
Its  fundus  is  formed  by  a lamella  of  bone  {lamina  crihrosa),  divided 
into  two  parts  by  a crest  or  ridge ; the  upper  or  smaller  part  is  pierced 
by  a foramen  which  transmits  the  facial  nerve,  whilst  the  lower  pre- 
sents several  very  small  apertures  through  which  the  fibrils  of  the  audi- 
tory nerve  pass.  About  three  lines  further  back  than  the  orifice  of  the 
meatus  is  a narrow  fissure,  oblique  in  its  direction.  It  is  the  termina- 
tion of  the  aquasductus  vestibuli.  Between  the  aperture  of  the  aque- 
duct and  that  of  the  meatus  is  an  irregular  depression,  into  which  a 
small  process  of  the  dura  mater  is  fixed. 

On  the  inferior  surface  of  the  pars  petrosa,  which  is  exceedingly 
irregular,  we  observe,  proceeding  from  within  outwards  and  back- 
wards, a rough  surface  giving  attachment  to  the  levator  palati  and 
tensor  tympani  muscles,  the  carotid  foramen,  the  jugular  fossa,  the 
vaginal  and  styloid  processes  ; lastly,  the  stylo-mastoid  foramen.  The 
carotid  foramen  leads  into  the  curved  canal  (canalis  caroticus)  already 
noticed.  'The  jugular  fossa,  (fossa  bulbi  venae  jugularis  internae,  “the 
thimble-like  cavity,”)  with  a larger  depression  in  the  margin  of  the 
occipital  bone,  forms  the  “foramen  lacerum  posterius.”  This  large 
foramen  is  in  some  cases  divided  into  two  parts,  but  unequally,  by  a 
spiculum  of  bone  the  anterior  and  inner  portion  gives  passage  to 
the  glosso-pharyngeal,  vagus,  and  spinal  accessory  nerves,  whilst  the 
posterior  and  larger  one  transmits  the  jugular  vein.  In  the  plate  of 
bone  which  separates  this  fossa  from  the  carotid  canal  is  the  opening 
of  a small  canal,  through  which  the  nerve  of  Jacobson  passes  to  the 
tympanum.  External  to  the  margin  of  the  jugular  fossa  is  the  styloid 
or  pencil-like  process, “ long  and  tapering,  with  an  inclination  down- 
wards and  forwards.  Its  length  varies  from  an  inch  to  an  inch  and  a 
half;  it  gives  attachment  to  three  muscles  and  two  ligaments.  Close 
before  the  base  of  the  styloid  process  is  a compressed  bony  plate,  (fig. 
54,*^)  the  vaginal  process  (vagina  processus  styloidei),  the  free  surface 
of  which  looks  obliquely  forwards.  Between  the  root  of  the  styloid 
process  and  the  mastoid  (and  named  from  its  position  with  regard  to 
them)  is  the  stylo-mastoid  foramen,  fig.  .55,^^  (f.  stylo-mastoideurn.)  It 
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forms  the  outlet  or  termination  of  the  aqueduct  of  Fallopius,  and  gives 
exit  to  the  facial  nerve.  Near  this  foramen  and  at  the  back  part  of 
the  jugular  fossa  is  another,  by  which  the  auricular  branch  of  the 
vagus  nerve  enters  the  bone. 

The  superior  border  of  the  pars  petrosa  is  grooved  for  the  petrosal 
sinus ; the  anterior,  which  is  very  short,  forms,  with  the  squamous 
part,  an  angle  at  their  point  of  junction,  in  which  is  situated  the  orifice 
of  the  Eustachian  tube,  a canal  which  leads  from  the  pharynx  to  the 
tympanum  : above  this,  and  separated  from  it  by  a thin  horizontal 
lamella  {processus  cochleariformis),  is  another  osseous  tube,  that  gives 
passage  to  the  tensor  tympani  muscle.  The  posterior  hoi'der  articu- 
lates with  the  basilar  process  of  the  occipital  bone,  and  forms  with  it 
the  foramen  lacerum.  About  the  middle  of  this  edge  or  border  is  a 
minute  foramen,^^  the  opening  of  a small  canal  leading  from  the 
cochlea  {aquaeductns  cochleae). 

Articulations. — The  temporal  bone  articulates  with  the  parietal, 
malar,  inferior  maxillary,  sphenoid,  and  occipital'bones. 

Attachments  of  muscles. — To  the  zygoma  is  attached  the  masseter  ; 
to  the  squamous  portion,  the  temporal  ; to  the  mastoid  process,  the 
retrahens  aurem,  the  sterno-mastoid,  splenius  capitis,  and  behind  the 
process  the  trachelo-mastoideus ; to  the  digastric  fossa,  the  digastri- 
cus ; to  the  styloid  process,  the  stylo-glossus,  stylo-hyoideus,  and 
stylo-pharyngeus ; to  the  apex  of  the  petrous  portion,  the  levator  palati 
and  tensor  tympani. 

The  ossification  of  the  temporal  bone  begins  at  an  early  period, — 
about  the  time  that  osseous  matter  begins  to  form  in  the  vertebr®. 

It  proceeds  from  several  nuclei.  These  be- 
long to — 1.  the  zygoma  ; 2.  the  squamous  part ; 

3.  the  tympanic  bone  ; 4.  the  petrous  and  mas- 
toid part ; 5.  the  styloid  process.  The  centres 
of  ossification  here  mentioned  are  exclusive  of 
those  for  the  internal  ear,  and  the  small  bones 
of  the  tympanum,  which  will  not  be  referred  to 
in  this  place. 

The  formation  of  bone  begins  with  the 
zygoma  and  the  squamous  part  (fig.  56,“) ; and 
it  is  not  ascertained  with  certainty  if  they  are 
formed  from  separate  nuclei.  Bedard  speaks 
of  them  as  seeming  to  be  distinct;  but,  if  they 
are  so,  they  very  speedily  coalesce. 

The  growth  of  the  tympanic  bone  soon  suc- 
ceeds the  preceding.  This  little  bone  forms  separate  pieces,  a.  The  squa- 
about  three-fourths  of  a circle;  the  deficiency  “‘I  zygoma.  6. 

1 . /a  rni  I the  tympanic  bone.  c.  1 he 

p6ing  at  the  upper  part  (fig.  56,  ).  T.he  shape  petrous  and  mastoid  part.  The 
is  rather  elliptical  than  completely  circular.  It  letter  (c)  is  placed  on  the  mas. 
is  grooved  along  the  concave  surface  for  the  7'*’®.  remainder  of 

membrane  of  the  tympanum  (annulus  membra-  SaL,'’’cove^ed 
na3  tympani) ; and  it  remains  distinct  from  the  divisions  of  the  bone ; part  of 
rest  of  the  temporal  bone  till  about  the  full  is  the  inner  wall  of  the  tym- 
period  of  intra-uterine  existence,  when  it  be- 

comes  joined  by  the  two  extremities  beneath  the  roots  of  the  zygoma. 
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A temporal  bone  of  the 
right  side,  consisting  of  three 
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The  petrous  and  mastoid  parts  (fig.  56,')  are  for.med  from  the  same 
centre,  and  the  ossification  of  the  latter  is  to  be  regarded  as  a conti- 
nuation backwards  from  that  of  the  former.  The  mastoid  process  is 
also  in  some  instances  found  to  have  one  or  even  more  independent 
nuclei.* 

The  part  of  the  temporal  bone  which  is  latest  in  its  ossification  is 
the  styloid  process,  which  remains  a separate  piece  for  a considerable 
time  ; — in  some  cases  it  is  never  united  to  the  rest  of  the  bone.  This 
process  varies  very  much  in  the  length  to  which  it  grows ; in  a few 
instances  it  has  been  found  to  reach  even  to  the  os  hyoides,  instead  of 
being  connected  to  that  bone  by  a ligament  of  some  length. 

At  birth  the  temporal  bone  consists  of  three  pieces,  viz.  the  squa- 
mous and  zygomatic;  the  petrous  and  mastoid;  and  the  tympanic. 
These  pieces  soon  unite,  and  the  place  of  junction  between  the  petrous 
and  squamous  parts  is,  for  some  extent,  permanently  marked  by  a sort 
of  suture.  (Partial  union  is  sometimes  found  to  have  taken  place  at 
the  usual  period  of  birth.)  Afterwards  the  bone  undergoes  several 
changes.  The  most  considerable  are  the  following  : — The  tympanic 
piece  extends  outwards,  so  that  it  forms  a canal,  at  the  bottom  of 
which  the  membrane  of  the  tympanum  is  placed,  instead  of  being  on 
a level  with  the  surface  of  the  skull,  as  it  is  before  that  change  has 
taken  place  in  the  bone;  the  glenoid  fossa  becomes  much  deeper;  the 
surface  of  the  petrous  part,  previously  irregular,  is  filled  up,  so  to  say, 
and  becomes  more  uniform  ; and  the  mastoid  part  enlarges,  and  is 
rendered  prominent  by  the  formation  of  cells  in  its  interior. 


THE  SPHENOID  BONE. 

The  sphenoid,  a single  bone,  (figs.  57,  58,)  placed  transversely  at 
the  base  of  the  skull,  enters  into  the  formation  of  the  cavity  of  the 
skull,  of  both  orbits,  of  the  nasal  fossae,  of  the  temporal  and  the  zygo- 
matic fosssE,  and  may  be  said  to  contribute  in  a small  degree  to  the 
hard  palate.  It  is  articulated  with  all  the  bones  of  the  cranium  nnd 
several  of  those  of  the  face,  between  which  it  is  inserted  some- 
what like  a wedge;  whence  its  name  (fip-iiv,  a wedge  ; like).  The 
form  has  been  likened  to  that  of  a bat  with  its  wings  extended,  and 
the  comparison  is  not  very  far-fetched,  particularly  if  the  ethmoid  bone 
remains  attached,  as  often  happens.  Like  other  irregular  bones,  it 
may  be  divided  into  body  and  processes. 

To  place  this  bone  in  its  proper  position  so  as  to  perceive  clearly 
the  relations  of  its  different  parts,  observe  that  it  has  two  thick  pro- 
cesses somewhat  like  legs.  Hold  it  so  that  these  shall  project  down- 
wards, as  if  from  beneath  the  body  and  wings,  and  let  those  edges  of 
the  processes  which  are  channeled  into  vertical  grooves  look  back- 
wards. 

Of  the  body,  or  central  part  of  the  bone. — To  give  precision  to  its 
description  we  say  that  it  presents  six  aspects  or  surfaces,  each  of 
which  looks  in  a different  direction  and  has  distinct  relations.  The 


Kerckringiug,  “ Ostogcnia  Fretuum,”  Tab.  35,  36. 
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superior  surface,  which  forms  part  of  the  basis  of  the  skull,  is  of 
limited  extent,  yet  is  hollowed  into  a deep  pit,i“  which  lodges  the  pitu- 
itary gland  : hence  this  excavation  is  called  pituitary  fossa,  and  some- 
times “ sella  Turcica,”  from  some  resemblance  to  a Turkish  saddle 


[Fig.  57.  Fig.  58. 


Fig.  57.  The  superior  or  cerebral  surface  of  the  sphenoid  bone.  1.  The  processus  oli- 
varis.  2.  The  etlimoidal  spine.  3.  The  lesser  wing  of  tlie  left  side.  4.  The  cerebral 
surface  of  the  greater  wing  of  the  same  side.  5.  The  spinous  process.  6.  The  extremity 
of  the  pterygoid  process  of  the  same  side,  projecting  downwards  from  the  under  surface  of 
the  body  of  the  bone.  7.  The  foramen  opticura.  8.  The  anterior  clinoid  process.  9.  The 
groove  by  the  side  of  the  sella  turcica  ; for  lodging  the  internal  carotid  artery,  cavernous 
plexus,  cavernous  sinus,  and  orbital  nerves.  10.  The  sella  turcica  ; the  two  tubercles  in  front 
of  the  figure  are  the  middle  clinoid  processes.  11.  The  posterior  boundary  of  the  sella 
turcica;  its  projecting  angles  are  the  posterior  clinoid  processes.  12.  The  basilar  portion 
of  the  bone.  13.  Part  of  the  sphenoidal  fissure.  14.  The  foramen  rotundum.  15.  The 
foramen  ovale.  16.  The  foramen  spinosum.  17.  The  angular  interval  which  receives  the 
apex  of  the  petrous  portion  of  the  temporal  bone.  The  posterior  extremity  of  the  Vidian 
canal  terminates  at  this  angle.  18.  The  spine  of  the  spinous  process  ; it  affords  attach- 
ment to  the  internal  lateral  ligaments  of  the  lowerjaw.  19.  The  border  of  the  greater 
wing  and  spinous  process  which  articulates  with  the  anterior  part  of  the  squamous  portion 
of  the  temporal  bone.  20.  The  internal  border  of  the  spinous  process,  which  assists  in  the 
formation  of  the  foramen  lacerum  basis  cranii.  21.  That  portion  of  the  greater  ala  which 
articulates  with  the  anterior  inferior  angle  of  the  parietal  bone  22.  The  portion  of  the 
greater  ala  which  articulates  with  the  orbital  process  of  the  frontal  bone. 

Fig.  58.  The  antero-inferior  view  of  the  sphenoid  bone.  1.  The  ethmoid  spine.  2.  The 
rostrum.  3.  The  sphenoidal  spongy  bone,  partly  closing  the  left  opening  of  the  sphenoidal 
cells.  4.  The  lesser  wing.  5.  The  foramen  opticum,  piercing  the  base  of  the  lesser  wing. 
6.  The  sphenoidal  fissure.  7.  The  foramen  rotundum.  8.  The  orbital  surface  of  the 
greater  wing.  9.  Its  temporal  surface.  10.  The  pterygoid  ridge.  11.  The  pterygo-pala- 
tine  canal.  12.  The  foramen  of  entrance  to  the  Vidian  canal.  13.  The  internal  pterygoid 
plate.  14.  The  hamular  process.  15.  The  external  pterygoid  plate.  16.  The  foramen 
spinosum.  17.  The  foramen  ovale.  18.  The  extremity  of  the  spinous  process  of  the 
sphenoid. — W.] 

(ephippium).  On  each  side  of  the  fossa  the  surface  is  depressed,  and 
corresponds  wdth  the  cavernous  sinus  ; farther  back  are  two  superficial 
grooves,®  directed  from  behind  forwards,  which  correspond  with  the 
internal  carotid  arteries.  Before  the  fossa,  is  a slightly  depressed  por- 
tion of  the  bone  (processus  olivaris),^  on  a level  with  the  optic  for- 
amina, on  which  rests  the  commissure  of  the  optic  nerves; — behind 
it,  is  a prominent  ascending  lamella,  of  a square  form,  and  sloping 
backwards,  so  as  to  be  continuous  with  the  basilar  groove  of  the 
occipital  bone  : the  corners  of  this  lamella  project  over  the  fossa,  and 
are  called  the  posterior  clinoid  processes,^^  (xXiv/j,  a bed.) 

The  inferior  siirface  of  the  body  is  the  narrow'  interval  between  the 
pterygoid  processes ; it  is  intersected  by  a prominent  spine,  (fig.  58,") 
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called  the  rostrum  or  azygos  process,  which  dips  dow'nwards  and  for- 
wards to  join  the  vomer.  At  each  side  are  two  small  and  slightly' 
everted  lamella;  (projecting  from  the  base  of  the  pterygoid  processes), 
which  articulate  with  the  margins  of  the  vomer.  Farther  out  is  a 
small  groove,'*  which  contributes  with  the  head  of  the  palate  bone  to 
form  {he  pterygo-palatine  canal. 

The  anterior  surface  is  very  irregular,  and  presents  the  openings  of 
two  deep  sinuses,”  into  which  the  bone  is  hollowed  : these  sinuses 
(sphenoidal)  do  not  exist  in  young  children;  in  the  adult,  in  whom 
they  are  of  considerable  size,  they  are  separated  by  a thin  partition 
(septum  sphenoidale),  which  is  continuous  inferiorly  with  the  rostrum, 
and  in  the  front  projecting  as  a crest  (crista  s.  spina  splienoidalis)  it 
articulates  with  the  central  lamella  of  the  ethmoid  bone.  The  sinuses 
are  covered  in  anteriorly  by  two  thin  osseous  plates,  the  sphenoidal 
spongy  bones  (cornua  sphenoidalia,  cornets  sphenoidaux) ; these  do 
not,  however,  altogether  seal  up  the  sphenoidal  sinuses,  but  leave  a 
circular  aperture,  by  which  they  communicate -with  the  posterior  eth- 
moidal cells.  In  early  life  they  are  distinct,  and  easily  separable ; but 
in  the  adult  they  become  united  either  with  the  margins  of  the  sinuses 
or  with  the  ethmoid  or  the  palate  bone.  [Usually  before  the  tenth  year 
these  cornets  belong  to  the  ethmoid  bone,  and  at  this  period  present 
the  appearance  of  two  hollow  cones,  the  open  bases  of  wliich  are 
planted  upon  the  posterior  part  of  the  ethmoid  bone,  while,  with  the 
apices  directed  backwards,  they  are  received  upon  each  side  of  the 
azygos  process  of  the  sphenoid.  They  afterwards  generally  become 
detached  from  the  ethmoid,  and  by  the  fifteenth  year  fuse  with  the 
body  of  the  sphenoid,  and  in  this  manner  become  the  sphenoidal  cells 
of  the  adult  bone.] 

The  posterior  surface,  (fig.  57,*”)  is  fiat,  and  united  with  the  basilar 
process  of  the  occipital  bone, — in  early  life  by  cartilage,  but  in  adult 
age  by  osseous  matter. 

The  lateral  surfaces  are  continuous  with  the  great  wings,  which 
branch  out  from  them  on  either  side. 

Of  the  processes. — The  principal  processes  are  the  great  wings,  the 
small  wings,  and  the  pterygoid  processes;  the  minor  ones  are  the 
ethmoid  spine,  processus  olivaris,  clinoid  processes,  the  rostrum,  the 
hamular  and  spinous  processes. 

The  great  wings,  (ala;  majores,)  project  outwards,  forwards  and 
upwards  from  the  sides  of  the  body  of  the  hone,  and  are  so  formed  as 
to  present  each  three  surfaces,  looking  in  different  directions.  One, 
anterior,  (orbital,)  fig.  58,®  is  square,  smooth,  inclined  obliquely  for- 
wards, and  forms  part  of  the  outer  w'all  of  the  orbit.  The  second,  fig. 
57,'  (superior  or  cerebral,)  of  much  greater  extent,  is  elongated  from 
behind  forwards,  and  concave,  so  as  to  form  part  of  the  middle  fossa 
of  the  base  of  the  skull,  which  supports  the  middle  lobe  of  the  brain. 
The  third,  fig.  58,°  (external  or  temporo-zygomatic,)  looking  outwards 
and  forming  part  of  the  side  of  the  cranium,  is  elongated  from  above 
downwards  and  slightly  hollow'ed.  But  it  will  be  observed,  that  this 
surface,  taken  as  a whole  from  the  top  of  the  wing  down  to  the  root 
of  the  pterygoid  process,  presents  two  parts  divided  by  a ridge  or 
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crest  of  varying  size.  The  upper  and  longer  division  forms  part  of 
the  temporal  fossa,  and  the  inferior  or  smaller  one  enters  into  the 
zygomatic  fossa. 

The  small  wings,  fig.  57,'’(al8e  minores),  called  also  wings  of  Ingrassias, 
are  triangular  in  form,  horizontal  in  direction,  and  extended  forwards 
and  outwards,  on  a level  with  the  upper  surface  of  the  body — its  fore 
part.  Their  upper  surface,  plain  and  flat,  supports  part  of  the  anterior 
cerebral  lobes,  the  inferior  one  overhangs  the  back  part  of  the  orbit 
and  its  sphenoidal  fissure.  The  anterior  border,  sharp,  thin,  and 
rough,  articulates  in  the  greater  part  of  its  extent  with  the  orbital  plate 
of  the  frontal  bone,  and  internally,  at  the  middle  line,  where  the  bases 
of  the  two  processes  are  united,  there  is  a slight  angular  process,^ 
{ethmoidal  spine,)  which  articulates  with  the  cribriform  lamella  of  the 
ethmoid  bone.  The  posterior  border,  rounded  and  smooth,  is  free  and 
unattached,  and  corresponds  with  the  fissure  (fissura  Sylvii)  which 
separates  the  anterior  from  the  middle  lobe  of  the  brain.  The  external 
and  anterior  ends  of  these  processes  are  sharp  and  pointed,  whilst 
posteriorly  they  terminate  in  two  blunt  tapering  productions  (the  ante- 
rior clinoid  processes)*  which  incline  obliquely  backwards,  towards 
the  pituitary  fossa,  and  overlay  the  cavernous  sinuses  and  the  carotid 
artery.  They  are  perforated  at  the  base  by  a round  foramen  (optic), 
which  transmits  the  optic  nerve  and  ophthalmic  artery. 

The  pterygoid  processes  are  seen  at  the  inferior  surface  of  the  bone, 
from  which  they  project  down  like  legs  rather  than  wings,  though  the 
name  given  to  them  would  indicate  the  reverse  a wing).  Each 

of  these  consists  of  two  narrow  plates  (pterygoid  lamella;),  united  at  an 
angle  in  front,  and  diverging  behind,  so  as  to  form  an  angular  groove 
(pterygoid fossa).  The  internal  plate,  fig.  58,"^*  longer  and  narrower  than 
the  external,  is  prolonged  into  a slight  round  process,^^  named,  from  its 
crooked  form,  the  hook-like  or  liamular  process,  round  which  plays  the 
tendon  of  the  tensor  palati  muscle.  The  external  lamella^®  looks  out- 
wards, and  somewhat  forwards,  bounds  the  zygomatic  fossa,  and  gives 
attachment  to  the  external  pterygoid  muscle.  At  the  root  of  the  internal 
lamella  is  situated  a slight  depression  (fossa  navicularis),  which  gives 
attachment  to  the  tensor  palati  muscle ; in  the  groove  or  fossa,  between 
the  tw'o  plates,  arises  the  internal  pterygoid  muscle.  The  groove  is 
incomplete  at  its  lower  part  when  the  sphenoid  bone  is  examined 
by  itself;  for  an  angular  insterstice  exists  between  the  pterygoid 
lamellae.  This,  however,  is  filled  up  by  a part  of  the  pyramidal  pro- 
cess of  the  palate  bone,  which  is  inserted  between  the  margins  of  the 
lamellae. 

The  ethmoid  spine,  already  noticed,  is  a very  small  angular  plate^ 
which  projects  forward  on  a level  with  the  upper  surface  of  the  lesser 
wings  in  the  middle  line,  and  articulates  with  the  cribriform  lamella 
of  the  ethmoid  bone. 

The  processus  olivaris,  fig.  57,^  is  a minute  elevation,  seen  on  that 
depressed  piece  of  bone  on  a level  with  the  optic  foramina,  and  which 
supports  the  commissure  of  the  optic  nerves. 

The  clinoid  processes  are  two  pair,  one*  before,  the  other**  behind 
the  pituitary  fossa ; therefore  called  anterior  and  posterior.  A spiculum 
of  bone  often  passes  from  the  anterior  to  the  posterior  clinoid  process 
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at  one  or  both  sides.  And  occasionally  one  dips  down  from  this  to 
the  body  of  the  bone  ; it  is  called  the  middle  cl'inoid  process. 

The  rostrum,  fig.  58,“  is  the  prominent  angular  ridge,  which  projects 
downwards  from  the  under  or  guttural  surface  of  the  bone,  dividing 
it  into  two  parts. 

The  /lamular  process^*  projects  from  the  termination  of  the  internal 
pterygoid  plate,  is  thin,  constricted,  and  curved  in  the  greater  part  of 
its  extent,  but  ends  in  a small  blunted  tubercle. 

The  spinous  processes,  fig.  57,®  are  placed  at  the  posterior  and  inner 
terminations  of  the  great  wings,  from  which  they  project  downwards 
about  two  lines. 

Fissures  and  foramina. — Each  lateral  half  of  the  bone  presents  a fis- 
sure, four  foramina,  and  a canal.  The  fissure,  fig.  58,®  {fissura  sphenoi- 
dalis,)  triangular  and  elongated,  is  placed  between  the  lesser  and  greater 
wings,  opens  into  the  orbit,  (hence  sometimes  named  foramen  lacerum 
orbitale,)  and  transmits  the  third,  the  fourth,  and  the  sixth  nerves,  the 
ophthalmic  branch  of  the  fifth  and  the  ophthalmic  vein.  This  fissure 
is  separated  at  its  base  from  the  foramen  opticum  by  a narrow  plate 
of  bone  which  passes  from  the  under  surface  of  the  anterior  clinoid 
process  (at  its  root)  obliquely  down  to  the  body  of  the  sphenoid  bone; 
to  this  is  attached  a small  tendon,  common  to  the  inferior,  internal,  and 
external  recti  muscles  of  the  eye.  Of  the  foramina, — the  optic  foram.en, 
fig.  67,’'  inclines  outwards  and  forwards  on  a level  with  the  fore  part  of 
the  body  of  the  bone:  it  transmits  the  optic  nerve  and  the  ophthalmic 
artery.  Farther  back  and  on  a lower  plane,  inasmuch  as  it  is  situated  in 
the  great  wing,  is  a round  aperture,''^  leading  forwards ; it  is  \he  fora- 
men rotundum,  which  transmits  the  superior  maxillary  branch  of  the 
fifth  pair  of  nerves.  A little  farther  back  and  more  external  is  a large 
foramen’®  of  an  oval  form,  hence  called  /oramer?  ovale  ; it  gives  passage 
to  the  inferior  maxillary  branch.  Near  the  posterior  angle  of  the  ala 
is  {he  foramen  spivosum  it  is  very  small,  and  transmits  the  middle 
meningeal  artery.  The  root,  or  base,  of  each  internal  pterygoid  pro- 
cess is  pierced  by  a circular  foramen,  fig.  58,’“  more  properly  a canal 
{pterygoid.  Vidian,)  extending  horizontally  from  before  backwards, 
slightly  expanded  before,  narrowed  behind,  and  giving  passage  to  the 
posterior  branch  (Vidian)  from  Meckel’s  ganglion. 

Articulations. — The  body  of  the  sphenoid  bone  articulates  poste- 
riorly with  the  basilar  process  of  the  occipital ; anteriorly  with  the 
ethmoid;  with  the  orbital  processes  of  the  frontal  by  the  lesser  and 
greater  alaa;  with  the  anterior  inferior  angles  of  both  parietal,  and  the 
squamous  portion  of  the  two  temporal  by  the  great  alas;  and  by  the 
spinous  processes  with  the  angles  between  the  petrous  and  squamous 
portions  of  that  bone:  with  the  vomer  it  articulates  by  the  rostrum; 
with  the  malar  bones  by  means  of  the  external  border  of  the  orbital 
plates,  and  with  the  palate  bones  by  the  pterygoid  processes; — in  all, 
twelve  bones. 

Attachments  of  muscles. — Round  the  optic  foramen  in  each  orbit  are 
attached  the  four  recti,  the  obliquus  superior,  and  levator  palpebras 
muscles;  to  the  external  surface  of  the  great  ala  at  each  side,  the 
temporal  muscle;  to  the  external  pterygoid  process,  the  external 
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pterygoid  muscle ; to  the  pterygoid  fossa,  the  internal  pterygoid ; to 
the  inferior  half  of  the  internal  pterygoid  plate,  the  superior  constrictor 
of  the  pharynx  ; to  the  fossa  navicularis,  the  circumflexus  palati;  and 
to  the  spinous  process,  the  laxator  tympani. 

The  ossification  of  the  sphenoid  bone  begins  soon  after  it  has  com- 
menced in  the  occipital.  As  this  bone  is  developed  from  many  cen- 
tres, and  some  arrangement  is  necessary  for  the  sake  of  clearness, 
it  will  be  considered  as  divisible  into  a posterior  and  an  anterior  part, 
which,  with  Bedard,  we  may  name  spheno-temporal  and  spheno-orbi- 
tal.  Each  will  be  noticed  separately. 

1.  The  posterior  or  spheno-temporal  division  includes  the  great 
wings,  the  pterygoid  processes  of  both  sides,  and  the  interposed  body. 
The  first  nuclei  for  this  part  (they  are  the  first  that  appear  in  the  bone) 
are  deposited  one  on  each  side  close  to  the  foramen  rotundum,  and 
from  this  point  the  ossification  spreads  outwards  into  the  great  wing, 
and  downwards  into  the  external  pterygoid  process  (fig.  59,  a,  b,' 

The  internal  pterygoid  processes  are  formed  separately,  each  from 
a distinct  centre  (c^),  and  they  unite  with  the  external  plate  soon  after 
the  middle  of  foetal  life. 


Fig.  59. 


A.  The  sphenoid  bone  of  a fetus,  aged  about  three  months,  is  seen  from  above.  The 
great  wings  are  ossified ; the  body  has  two  round  granules  of  bone  beneath  the  sella  Tur- 
ciea,  and  the  rest  of  it  is  eartilaginous.  In  the  small  wings,  which  are  formed  from  a 
single  centre,  the  ossification  has  encircled  the  optic  foramen,  and  a small  suture  is  distin- 
guishable at  its  posterior  and  inner  side.  The  internal  pterygoid  processes  are  still  sepa- 
rate (o'*)  in  the  preparation  from  which  the  drawing  was  made.  B.  This  figure  is  copied 
from  Meckel  (“  Archiv.”  B.  1,  Tafi  vi.  F.  23).  It  is  stated  to  be  from  a fetus  at  the  mid- 
dle of  the  sixth  month.  The  two  granules  for  the  body  are  united,  and  a trace  of  their 
union  is  observable  in  the  notch  in  front.  The  lateral  projections  of  the  body  (®)  are  sepa- 
rate pieces.  C.  is  a sketch  of  the  back  part  of  the  preparation  drawn  in  A.  The  internal 
pterygoid  process,  which  was  united  only  by  cartilage  to  the  rest  of  the  bone,  has  been 
drawn  aside.  D.  This  figure  represents  the  sphenoid  at  the  usual  period  of  birth.  The 
great  wings  are  separate.  The  anterior  sphenoid  is  joined  to  the  body. 

1.  The  great  wings.  2.  The  small  wings.  2*.  Additional  nuclei  for  the  small  wing. 
3.  The  body.  4.  The  internal  pterygoid  process.  5.  The  lateral  processes  of  the  body. 

For  the  formation  of  the  body  two  rounded  granules  are  placed 
side  by  side  in  the  cartilage  beneath  the  sella  Turcica  (a®).  These 
enlarging,  unite  about  the  fourth  month  into  a single  piece,  which  is 
elongated  transversely  and  notched  in  the  middle  (b®).  This  piece  sub- 
VOL.  I.  12 
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sequently  presents  on  each  side  a projection,  which  Meckel  describes 
and  figures  as  an  independent  formation  (b*). 

The  parts  here  described  remain  separate  one  from  the  other  during 
the  wliole  of  foetal  life,  with  the  exception  of  the  internal  pterygoid 
processes,  the  time  of  whose  junction  has  been  mentioned. 

2.  The  growth  of  the  anterior  or  spheno-orbital  part  commences 
at  an  early  period,  soon  after  ossification  has  first  showed  itself  in  the 
bone. 

Its  first  nucleus  appears  at  the  outer  margin  of  the  optic  foramen, 
and  from  this  point  the  deposit  of  bone  extends  outwards  in  the  small 
wing  and  around  the  foramen  (a  “).  There  is  frequently  another 
granule  placed  on  the  inner  side  of  the  foramen  (b'^*). 

'file  middle  of  this  division  of  the  bone  either  results  from  the  union 
of  the  lateral  pieces  just  referred  to,  or  is  the  product  of  an  indepen- 
dent growth. 

The  sphenoidal  crest  is  perhaps  generally  produced  by  extension  of 
the  ossification  of  the  middle  of  the  spheno-orbital  part,  and  therefore 
— according  to  the  manner  in  which  the  middle  is  formed — proceeds 
either  from  the  lateral  pieces  or  from  the  central  one.  It  is,  however, 
not  unfrequently  altogether  independent  in  its  formation. 

Some  time  before  the  end  of  foetal  life,  the  parts  of  the  anterior 
sphenoid  are  joined  together,  and  they  unite  with  the  body  of  the  pos- 
terior division.  So  that  at  birth  the  sphenoid  consists  of  three  large 
pieces,  viz.:  1.  the  great  wing  and  the  pterygoid  processes  of  one 
side  ; 2.  the  same  parts  of  the  opposite  side ; 3.  both  the  spheno-orbital 
parts  and  the  body  united  into  a single  piece  (fig.  59  d). 

To  the  three  principal  pieces  present  at  the  usual  period  of  birth 
must  be  added,  the  rudiments  of  the  sphenoidal  spongy  bones,  whose 
ossification  begins  about  two  months  before  that  time. 

in  the  course  of  the  first  year  after  birth  the  great  wings  and  the 
body  are  no  longer  separable.  About  the  age  of  puberty*  the  spongy 
bones  are  joined  to  the  sphenoid ; they  subsequently  are  connected  to 
the  ethmoid  [again],  and  in  consequence  of  this  union  they  are  often 
broken  during  the  separation  of  the  bones  of  the  adult  skull.  Lastly, 
the  sphenoid  unites  with  the  occipital  bone. 

ETHMOID  BONE. 

The  ethmoid,  or  sieve-shaped  bone,  fig.  60,  {r,6fj^os,  a sieve; 
form;  os  ethmoides,)  is  common  to  the  cranium,  the  orbits,  and  the 
nasal  fossm ; it  is  placed  at  the  fore  part  of  the  base  of  the  skull, 
from  which  it  projects  downwards,  and  is  inserted  between  the  or- 
bital plates  of  the  frontal  bone,  lying  behind  the  nasal  and  superior 
maxillary  bones,  before  the  sphenoid  and  above  the  vomer.  It  is  ex- 
ceedingly light  and  thin,  considering  its  size,  and  seems  at  first,  but  a 
collection  of  irregular  cells,  enclosed  between  plates  of  bone  as  thin 
as  paper.  It  is  of  a cuboid  figure,  symmetrical,  and  composed  of  two 
lateral  masses,  between  which  is  interposed  a central  vertical  plate. 
This  points  out  a mode  of  dividing  the  bone  for  the  purpose  of  de- 
scription, but  it  is  more  convenient  to  consider  it  as  a whole,  and 
examine  separately  each  of  its  six  surfaces. 

* [Before  this  period  they  are  joined  to  the  ethmoid.] 
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To  place  the  bone  in  its  proper  position,  observe  that  its  upper 
surface  is  the  one  from  which  arises  a smooth  angular  process  like  a 
cock’s  comb.  The  short  border  of  this  looks  forward,  and  the  long 
sloping  one  backwards. 

The  superior  or  cerebral  surface  of  the  bone  is  at  once  recognised 
by  its  presenting  a triangular  process,  which  projects  upwards  from 
it,  in  the  middle  line;  this  process,’’ from  some  resemblance  to  a cock’s 
comb,  is  called  crista  galli.  The  surface  of  the  crista  is  smooth  and 


[Fig.  60. 


The  ethmoid  bone  seen  from 
above  and  behind.  1.  The 
central  lamella.  2,  2.  The 
lateral  masses;  the  numbers 
placed  on  the  posterior 


compact,  its  form  triangular,  the  base  being 
horizontal,  and  on  a level  with  the  cribriform 
plate,  below  which  it  is  continuous  with  the 
perpendicular  lamella  forming  the  septum 
narium ; the  posterior  border  of  this  process 
is  long,  and  slopes  backwards,  but  the  anterior 
is  short,  and  nearly  perpendicular;  at  its  junc- 
tion with  the  base  two  small  bony  masses 
sometimes  project  forwards,  leaving  between 
them  a fissure  which  forms  part  of  the  “ fora- 
men c«cum,”  placed  in  the  middle  line  at  the 
junction  of  this  bone  with  the  frontal.  The 
crista  galli  is  usually  perpendicular,  but  oc- 
casionally inclines  to  one  side;  it  is  some- 
times bulged  a little  at  the  sides,  and  is  then 
found  to  enclose  a small  sinus;  it  gives  at- 
tachment to  the  falx  cerebri,  the  two  layers  of  border  of  the  lateral  mass 
which  in  a manner  embrace  it.  f 

bJeside  and  behind  the  crista  is  the  sieve-  piate  of  the  left  side,  pierced 
like  or  cribriform  lamella*  (lamella  cribrosa).  by  its  foramina.  5.  The  hol- 
It  consists  of  a narrow  plate  of  bone,  pierced  irmnediaiely  above 

by  a number  ot  holes,  from  which  it  derives  is  the  superior  meatus.  6.  The 
its  name;  posteriorly  this  plate  of  bone  is,  for  superior  turbinated  bone.  7. 

a very  little  way,  even  and  horizontal ; it  then  "f*’®  ™ddle  turbinated  bone; 
, * 11-..,  1-1  the  numbers  5,  6,  7,  are  situ- 

becomes  depressed  into  two  grooves  beside  ^ted  upon  the  internal  surface 

the  crista,  which  lodge  the  ganglia  of  the  ol-  of  the  left  lateral  mass,  near 
factory  nerves.  This  part  of  the  surface  is  nar-  its  posterior  part.  The  inter. 

•^1  xjr  1.1’jr  j j val  between  these  parts  is  the 

row,  elongated  from  behind  forwards,  and  ^ The  ex. 

pierced  by  numerous  foramina,  for  the  trans-  ternal  -surface  of  the  lateral 
mission  of  the  filaments  of  the  olfactorv  nerves,  mass,  or  os  planum.  9.  The 
The  foramina  in  it  are  of  three  sorts:  those  ZTXraT mTsTUovrf'  by 
which  lie  along  the  middle  of  the  groove  are  the  anterior  and  posterior  eth. 
mere  holes  or  perforations  which  permit  the  moidal  canals.  10.  Refers  to 
filaments  of  the  nerves,  with  their  membranous  ;I;®birtertone°VhfohTs‘?he 
investments,  to  pass  down  to  the  roof  of  the  upper  boundary  of  the  middle 
nares;  the  external  and  internal  rows  are  meatus.— W.] 
larger,  and  form  the  orifices  of  small  canals,  which  are  grooved  in  the 
bone,  and  subdivide  as  they  descend  into  the  septum  and  spongy  bones. 
In  the  anterior  border  of  the  cribriform  lamella,  and  close  to  the  crista 
galli,  is  a fissure  at  each  side  of  its  base,  which  transmits  the  nasal  fila- 
ment of  the  ophthalmic  nerve;  [it  is  the  most  anterior  and  external 
fissure  or  foramen,  and  has  a groove  leading  to  it  from  the  anterior 
ethmoidal  foramen-]  Along  the  outer  margin  of  the  cribriform  plate 
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we  obsen^e  several  small  cellules,  which  are  open,  and,  as  it  were, 
incomplete  when  the  bone  is  detached  from  its  natural  situation, 
but  arc  closed  in  by  the  orbital  plates  of  the  frontal  bone,  and  com- 
pleted by  a junction  with  the  cells  observed  in  their  border.  At  the 
posterior  margin  of  this  surface,  and  in  the  middle  line,  is  a slight 
notch,  which  receives  the  ethmoid  spine  of  the  sphenoid  bone. 

The  anterior  surface  of  the  bone  presents  in  the  middle  the  edge  of 
the  perpendicular  or  nasal  lamella  f at  the  sides  of  this  are  narrow 
grooves  which  separate  it  from  the  lateral  masses,  and  form  the  upper 
part  of  the  nasal  fosste;  still  farther  out  are  some  open  cellules,  which 
when  the  bone  is  in  its  place  are  closed  by  the  ascending  process  of 
the  superior  maxillary  bone. 

The  -posterior  surface  presents  also  in  the  middle  the  edge  of  the 
perpendicular  lamella,  then  the  grooved  posterior  margins  of  the  eth- 
moidal turbinate  bones,  and  still  more  externally  large  open  cellules 
which  ai'e  closed  by  the  sphenoid  bone  and  its  turbinate  bones,  and 
lower  down  by  the  head  of  the  palate  bones. 

Hhe  lateral  or  orbital  surfaces  are  smooth  and  plain;®  each  is  formed 
of  a thin  plate  of  bone  (lamella  plana;  os  planum,)  which  lies  in  the 
inner  wall  of  the  orbits. 

The  inferior  or  nasal  surface  of  the  bone  is  of  considerable  extent, 
and  presents  in  the  middle  line  a flat  plate  of  bone,  and  two  lateral 
masses  separated  from  it  by  a narrow  interval;  these  lateral  parts  are 
formed  of  thin  plates,  enclosing  cellules,  which  appear  so  complex  as 
to  be  likened  by  some  persons  to  a labyrinth. 

Thus  far  we  can  proceed  with  our  description  of  the  bone  as  if  it 
were  a single  piece,  which  presented  several  aspects,  each  requiring 
to  be  noticed;  but  when  we  look  at  it  from  below,  we  find  it  expedient 
to  consider  it  as  divisible  into  a central  or  median  plate,  and  two 
lateral  parts  or  masses. 

The  descending  or  nasal  plate^  (lamella  nasalis),  called  also  the 
perpendicular  or  central  plate,  though  it  frequently  inclines  to  one 
side,  forms  a considerable  part  of  the  septum  nasi  (fig.  78,^) ; it  is  con- 
tinuous above  with  the  base  of  the  crista  galli,  as  already  stated: 
below,  it  articulates  with  the  vomer  and  the  triangular  cartilage  of 
the  nose ; its  anterior  margin  joins  by  its  upper  part  with  the  nasal 
process  of  the  frontal  bone,  and  lower  down  supports  the  ossa  nasi ; 
the  posterior  margin  articulates  with  the  septum  sphenoidale.  This 
plate  presents  a number  of  grooves  and  minute  canals,  leading  from 
the  foramina  of  the  cribriform  lamella,  for  the  transmission  of  the 
olfiictory  nerves:  in  the  natural  condition  it  is  covered  by  the  pituitary 
membrane. 

Lateral  masses. — The  external  surface  of  each  of  these  consists  of 
a thin,  smooth,  and  nearly  vertical  plate  of  bone,  fig.  60,®  {lamella 
plana,  os  planum,)  which  closes  in  the  ethmoidal  cells  and  forms  a 
considerable  part  of  the  inner  wall  of  the  orbit:  it  articulates  above 
with  the  orbital  plate  of  the  frontal  bone;  below,  with  the  superior 
maxilla  and  palate  bone;  in  front,  with  the  os  unguis;  and  behind, 
with  the  sphenoid.  At  its  anterior  and  posterior  margins  the  ethmoidal 
cells  are  open  when  the  bone  is  detached  from  its  connexions;  in  the 
former  situation  they  are  closed  by  the  os  unguis ; in  the  latter,  by  the 
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sphenoid  spongy  bones.  In  its  upper  margin  are  two  grooves,  which 
are  formed  into  foramina  by  similar  indentations  in  the  frontal  bones, 
and  so  form  the  internal  orbital  foramina  {foramen  orbitarium  internum, 
anterius  et  posterius). 

The  inner  surface  of  each  lateral  mass  forms  part  of  the  exter- 
nal wall  of  the  corresponding  nasal  fossa,  and  consists  of  a thin 
osseous  plate,  connected  above  with  the  cribriform  lamella,  from 
which  it  hangs  down,  and  below  ends  in  a free  margin,  which  is 
convoluted  a little,  and  represents  the  middle  spongy  bone.  At  its 
upper  and  fore  part  is  a square,  flat,  but  rough  surface,  which  is 
pierced  by  a number  of  grooves,  leading  from  the  foramina  of  the 
cribriform  lamella;  posteriorly  are  placed  two  thin  and  also  rough 
osseous  plates,  curved  a little,  so  as  to  represent  small  bivalve  shells, 
from  which  circumstance  they  are  called  ethmoidal  turbinate  bones ; 
but  from  their  texture,  being  cellular  and  porous  on  the  surface,  they 
are  named  spongy  bones.  Of  these,  the  first  or  upper  one  (fig.  77“), 
(concha  superior,)  which  is  also  placed  farther  back,  is  very  small ; 
by  the  curve  or  coil  which  it  makes,  it  arches  over,  and  forms  a 
groove  or  channel  {meatus  naris  superior) ; this  is  of  small  extent  from 
before  backwards,  not  being  more  than  half  that  of  the  ethmoid  bone ; 
it  communicates  with  the  posterior  ethmoidal  cells,  and  the  sphenoidal 
sinuses.  Still  lower  down  is  another  osseous  lamella  (fig.  77*'),  thin, 
rough,  and  convoluted,  which  is  the  second  ethmoidal  spongy,  or 
turbinate  bone.  Its  lower  margin  is  more  rough  and  prominent  than 
that  of  the  upper  one,  and  its  extent  from  before  backwards  nearly 
double.  Beneath  this  is  a groove  or  channel  wdtich  it  overhangs  so 
as  to  form  the  second  meatus  naris,  which  communicates  with  the  an- 
terior ethmoidal  cells,  the  frontal  sinuses,  and  the  antrum  of  Highmore. 

The  surface  of  these  spongy  bones  is  studded  over  with  holes,  which 
are  the  orifices  of  canals  lodged  in  the  substance  of  this  slender  struc- 
ture. These  (the  canals)  lead  from  the  foramina  in  the  cribriform 
plate,  and  they  vary  in  length,  some  reaching  only  a very  short  way, 
while  others  extend  to  the  lower  margin  of  the  bone.  Their  direction 
is  nearly  vertical,  with,  in  most  instances,  a slight  inclination  back- 
wards, and  they  conduct  the  branches  of  the  olfactory  nerve  to  the 
lining  membrane  of  the  nasal  fossa  at  different  points. 

There  are  also  generally,  if  not  always,  to  be  found  on  the  second 
spongy  bone — on  the  posterior  margin,  and  for  a short  space  in  front 
of  it — one  or  two  slight  horizontal  grooves  marking  the  course  of 
small  nervous  filaments,  which  enter  through  the  spheno-palatine  fora- 
men- 

The  osseous  plate  here  described  gives  attachment  by  its  outer  sur- 
face to  a number  of  osseous  lameHre,  thin  and  delicate,  which  pass 
across  the  space  between  it  and  the  lamella  plana,  dividing  it  into  a 
number  of  cells  {ethmoidal).  These  do  not  all  communicate  ; they  are 
separated  into  two  sets  by  a sort  of  transverse  partition,  the  posterior 
being  small  and  few  in  number — from  four  to  five, — w'hilstthe  anterior, 
larger  and  more  numerous,  communicate  wdth  the  frontal  sinus.  The 
cellule,  which  directly  communicates  with  the  middle  meatus,  is 
prolonged,  in  a curved  direction,  upwards  and  forwards,  opening  by 
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a small  aperture  into  the  anterior  ethmoidal  cells,  and  by  another, 
farther  on,  into  the  frontal  sinus ; and,  as  it  is  broad  below,  and  taper- 
ing above,  it  assumes  somewhat  the  form  of  a funnel,  and  hence  is 
named  in  fan  d i b ulum. 

The  superior  border  of  each  lateral  mass  presents  some  incomplete 
cells,  before  noticed  when  describing  the  cribriform  plate ; the  inferior 
gives  ofl’some  irregular  lamellae,  which  articulate  with  the  side  of  the 
maxillary  sinus  and  the  inferior  turbinate  bone;  the  anterior  also 
exhibits  some  incomplete  cells,  wliich  are  closed  in  by  the  os  unguis 
and  the  nasal  process  of  the  superior  maxillary  bone. 

Articulations. — The  ethmoid  articulates  with  thirteen  bones — the 
frontal,  the  sphenoid  and  vomer,  two  nasal,  two  ossa  unguis,  two 
superior  maxillary,  two  palatal,  and  two  inferior  spongy  bones. 

Ossification. — In  the  ethmoid  bone  this  process  begins  about  the 
middle  of  foetal  life — from  the  fourth  to  the  fifth  month — a later  period 
than  belongs  to  its  commencement  in  any  other  bone  of  the  cranium. 
Bone  is  first  visible  in  the  outer  sides — the  ossa  plana, — and  soon  after 
becomes  apparent  in  the  spongy  bones,  but  the  middle  plate  remains 
cartilaginous  till  after  birth. 

At  the  usual  period  of  birth  the  ethmoid  consists  of  two  parts — the 
lateral  masses, — and  these  are  small  and  narrow.  Subsequently,  (in 
the  course  of  the  first  year,)  the  middle  plate  and  the  lamina  cribrosa 
begin  to  ossify,  and  the  bone  becomes  a single  piece  by  the  union  of 
the  latter  to  the  lateral  masses. 

The  peculiar  character  of  the  ethmoid  is  afterwards  gradually 
developed  by  the  unfolding,  as  it  were,  of  its  substance,  and  the  in- 
crease in  the  size  of  its  cells. 

OSSA  TRIQUETRA. 

Accidental,  or  supernumerary  bones,  are  not  unfrequently  found  in 
skulls.  From  their  form,  which  is  very  variable,  they  are  sometimes 
called  triquetra,  at  others,  triangularia,  or  ossa  Wormii,  from  Wormius, 
a learned  Danish  professor,  who  is  said  to  have  given  the  first  detailed 
description  of  them.  They  are  osseous  plates,  with  serrated  margins,  in- 
serted, as  it  were,  between  two  cranial  bones  (ossa  intercalaria,  epac- 
talia),  and  appearing  like  islets  placed  in  the  sutures.  Their  most  ordi- 
nai’y  position  is  in  the  lambdoid  suture,  next  in  the  sagittal,  seldom  if  ever 
in  the  coronal,  [there  is  a cranium  in  the  Wistar  Museum  in  which  a 
triquetral  bone  exists  in  the  coronal  suture,]  never  in  the  squamous. 
The  superior  angle  of  the  occipital  bone  sometimes  occurs  as  an  ac- 
cessory piece ; so  does  the  anterior  inferior  angle  of  the  parietal. 
They  are  not  found  before  the  sixth  or  eighth  month  after  birth : and 
whatever  varieties  of  size  and  appearance  they  may  present,  the  prin- 
ciple of  their  formation  is  the  same  in  all  cases.  As  the  broad  bones 
grow  by  successive  deposits,  extending  from  their  central  points  to- 
wards the  margins,  whenever  the  natural  process  is  retarded  or  in- 
terrupted, the  mode  of  osseous  deposition  takes  a new  direction,  a 
new  centre  is  established  in  the  layer  of  cartilage  between  the  mar- 
gins of  the  bones,  and  therefore  in  the  situation  of  the  suture,  from 
which  it  extends  outwards,  until  it  comes  into  contact  with  the  mar- 
gins of  the  contiguous  bones,  with  which  it  becomes  united  in  the 
usual  way  by  suture. 
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BONES  OF  THE  FACE. 

These,  as  before  stated,  page  115,  are  fourteen  in  number. 

THE  SUPERIOR  MAXILLARY  BONE. 

This  bone,  fig.  61,  (maxilla  superior,)  is  very  irregular.  It  presents 
an  external  convex  surface,  corresponding 
with  the  anterior  and  lateral  parts  of  the  face  ; 
another,  internal,  of  considerable  extent,  cor- 
responding with  the  nasal  cavity ; one,  supe- 
rior, smooth,  and  inclined  inwards,  forming 
the  floor  of  the  orbit,  and  surmounted  internally 
by  a triangular  process,  forming  the  side  of 
the  nose  ; lastly,  a surface  which  projects 
horizontally  inwards,  to  form  the  arch  of  the 
palate.  The  external  surface  is  bounded  in- 
feriorly  by  a thick,  dependent  border  (alveo- 
lar), for  the  lodgment  of  the  teeth  ; to  this  as  to 
a common  point  of  union,  all  the  other  parts  of 
the  bone  may  be  referred. 

The  alveolar  border,^  thick,  semicircular,  con- 
vex externally,  concave  internally,Hs  pierced  the“ST;idras  selk 

along  Its  margin  by  a number  of  deep  pits  from  the  lateral  aspect.  1. 
{alveoli),  into  which  the  teeth  are  inserted.  The  external  or  facial  sur- 
The  pits  or  sockets  vary  in  form  and  depth,  ^h^^‘ure‘^Ts'7llTed^?tS 
conforming  in  these  particulars  to  the  roots  of  canine  fossa.  2.  The  poste- 
the  teeth  which  they  receive.  From  this  bor-  rior,  or  zygomatic  surface, 
der  the  external  side  ascends  to  the  margin  of 

the  orbit,  presenting  some  depressions  and  ele-  bital  foramen ; it  is  situated 
vations;  but  at  its  forepart  it  is  interrupted  immediately  below  the  num- 
and  excavated  so  as  to  present  a deeply  con-  ,7'*’®  mfra-orbaal 

cave  margin, ■>  which,  with  a similar  one  in  the  orbital  foramen.  6.  The  in. 
corresponding  bone,  forms  the  anterior  nares.  ferior  border  of  the  orbit.  7. 
This  excavation  is  surmounted  by  a process,®  The  malar  process.  8.  The 
^ j.  rv  1 j r ..u  nasal  process.  9.  Ihecon- 

\,ascending  OX  TiosaZ),  prolonged  as  far  as  the  cavity  forming  the  lateral 

frontal  bone,  with  which  it  articulates.  boundary  of  the  anterior 

The  external  surface  of  the  nasal  process, 
slightly  grooved,  gives  attachment  to  the  orbi-  foVm  tLXo! 

cularis  palpebrarum  muscle  and  the  levator  lar  process.  13.  The  internal 
labii  superioris  alaeque  nasi.  The  internal,  or  border  of  the  orbital  surface, 
nasal  surface,  somewhat  concave,  presents  a ^J'^oidXd  palate  14. 
rough  line,  running  from  before  backwards.  The  concavity  which  articu- 
which  articulates  with  the  inferior  spongy  lates  with  the  lachrymal 
bone ; above  this  is  a depression  corresponding  X aX 

.Ill  ^1^  mencement  of  the  nasal  duct. 

With  the  middle  meatus  of  the  nose,  and,  to-  15.  The  crista  nasalis  of  the 
wards  the  summit,  a rough  surface,  which  palate  process,  i.  The  two 
closes  in  the  anterior  ethmoidal  cells,  'pj^g  mc^or  teeth,  c.  The  canine, 
anterior  border  is  rough,  lor  its  attachment  to  The  three  molares.— W.] 
the  nasal  bone ; the  posterior  presents  a well- 

marked  groove,’^  running  from  above  downwards,  and  a little  back- 
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wards  with  a slight  curve,  and  which  is  completed  into  a canal  by  a 
similar  one  in  the  os  unguis,  for  the  lachrymal  sac. 

The  part  of  the  external  surface  a little  above  the  molar  teeth,  is 
elevated  into  a rough  projection,’^  {malar  process,  eminence,  tuberosity^ 
for  its  articulation  with  the  malar  bone.  Anterior  and  inferior  to  this 
is  observed  a fossa,  ( fossa  canina,)  which  gives  attachment  to  the 
levator  anguli  oris.  Between  this  fossa  and  the  margin  of  the  orbit 
is  Xhe  infra-orhital  foramen,*  which  transmits  the  superior  maxillary 
nerve.  A little  above  the  sockets  of  the  incisor  teeth  is  a slight  de- 
pression,^^  (myrtiforin,  or  superior  incisor  fossa,)  which  gives  attach- 
ment to  the  depressor  muscle  of  the  ala  of  the  nose.  Behind  the  malar 
tuberosity  the  surface  is  slightly  excavated,  and  forms  part  of  the 
zygomatic  fossa;  towards  the  posterior  border  it  is  plain,  and  forms 
one  side  of  the  spheno-maxillary  fissure;  and,  at  its  junction  with  the 
orbital  plate,  it  is  rounded  off"  and  leads  to  the  entrance  of  the  infra- 
orbital canal.  It  terminates  by  a slight  tuberosity,  (tuber  maxillare,^) 
which  projects  behind  the  last  molar  tooth,  and  is  perforated  by  a 
number  of  foramina,  which  transmit  the  superior  dental  nerves  and 
arteries.  The  inner  surface  of  its  posterior  border  is  rough,  for  its 
attachment  to  the  tuberosity  of  the  palate  bone,  and  presents  also  a 
slight  groove,  contributing  to  the  formation  of  the  posterior  palatine 
canal,  which  transmits  the  descending  palatine  branches  from  Meckel’s 
ganglion. 

From  the  upper  border  of  the  external  surface,  the  orbital  plate^ 
projects  inwards,  forming  the  floor  of  the  orbit ; its  surface  is  smooth, 
being  merely  interrupted  by  the  groove  which  leads  to  the  infra-orbital 
canal ; and  at  its  inner  and  fore  part,  near  the  lachrymal  groove,  is 
a minute  depression,  which  gives  origin  to  the  inferior  oblique  muscle 
of  the  eye.  The  ufra-orbital  canal  commences  behind  on  the  surface 
of  the  orbital  plate  as  a groove;  becoming  deeper  in  front  and  being 
changed  into  a complete  canal,  it  opens  on  the  anterior  surface  of  the 
bone  at  the  infra-orbital  foramen,  some  distance  below  the  margin  of 
the  orbit.  It  gives  passage  to  a large  nerve  and  an  artery.  In  the 
interior  of  the  bone  a small  canal  leads  downwards  from  the  larger 
one,  and  conducts  a nerve  (anterior  dental)  to  the  front  teeth. 

The  horizontal  or  palate  plate  of  the  bone  projects  inwards,  forming 
the  roof  of  the  mouth  and  the  floor  of  the  nares.  Its  nasal  surface  is 
concave  from  side  to  side,  and  smooth;  externally  it  is  continuous 
with  the  body  of  the  bone;  internally  it  presents  a rough  surface,  which 
is  articulated  with  the  corresponding  bone,  and  surmounted  by  a 
ridge,*®  which  completes  the  septum  narium  by  articulating  with  the 
vomer  and  nasal  cartilage ; in  front  it  is  prolonged  a little,  so  as  to 
form  a small  process,^®  (anterior  nasal  spine) ; beside  it  is  the  incisor 
foramen,  leading  into  the  anterior  palatine  canal.  The  inferior  sur- 
face of  the  palate  plate  which  overhangs  the  mouth  is  arched  and 
rough,  and  among  the  prominences  of  the  surface  it  is  slightly  grooved 
for  a large  nerve  which  reaches  the  palate  through  the  posterior  pala- 
tine canal. 

On  examining  with  attention  the  large  canal  or 'fossa,  named  the 
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Fig.  62. 


anterior  palatine,  fig.  62,  (in  the  skull,)  it  will  be 
found  that  it  contains  four  openings — two  placed 
laterally,^  ^ and  two  in  the  middle,  one^  before 
the  other.®  The  two  former  are  described  as 
the  foramina  of  Steno*  (of  Stenonis  more  pro- 
perly) in  many  of  the  older  anatomical  works. 

They  are  mentioned  above  as  the  “ incisor” 
foramina.  The  others,  w'hich  were  first  brought 
under  notice  by  Scarpa,  are  placed  in  the  intermaxillary  suture,  so  that 
both  maxillary  bones  contribute  to  form  each  of  them.  They  are 
smaller  than  the  preceding  pair,  from  which  they  are  separated  by  a 
very  thin  partition,  and  the  lower  orifice  of  the  posterior  one  is  larger 
than  that  of  the  anterior.  It  is  through  these  median  smaller  canals 
(of  Scarpa)  that  the  naso-palatine  nerves  pass, — the  nerve  of  the  right 
side  occupying  the  posterior  one,  and  the  nerve  of  the  left  side,  the 
anterior.! 

The  body  of  the  bone  is  hollow'ed  into  a large  cavity,  antrum  High- 
mori,  or  maxillare,  which  in  the  fi’esh  state  is  lined  by  mucous  mem- 
brane and  communicates  with  the  middle  meatus  of  the  nose.  Its 
orifice  appears  of  great  size  in  the  dried  bone  when  detached  from  its 
connexions,  but  it  is  considerably  diminished  when  the  contiguous 
bones  are  in  their  natural  position,  viz.,  the  ethmoid,  the  inferior  turbi- 
nate, and  the  palatal. 

Articulations. — With  the  corresponding  bone;  with  the  frontal,  by 
its  nasal  process;  also  w’ith  the  ethmoid  and  os  nasi;  with  the  palate 
bone;  with  the  malar,  by  the  malar  eminence;  with  the  os  unguis,  the 
vomer,  the  inferior  spongy  bone,  and  the  nasal  cartilage. 

Attachments  of  muscles. — Proceeding  from  below  upwards; — above 
the  border  of  the  alveolar  arch,  the  buccinator,  and  the  depressor  labii 
superioris  alseque  nasi ; to  the  canine  fossa,  the  levator  anguli  oris  and 
the  Compressor  nasi;  to  the  margin  of  the  orbit,  part  of  the  levator  labii 
superioris ; to  the  nasal  process,  the  orbicularis  palpebrarum,  and  the 
common  elevator  of  the  lip  and  ala  of  the  nose ; and  just  within  the 
orbit,  the  inferior  oblique  muscle  of  the  eye. 

The  ossif  cation  of  the  upper  maxillary  bone  begins  at  a very  early 
period, — immediately  after  the  lower  maxilla  and  the  clavicle,  and 
before  the  vertebrse.  The  facts  hitherto  ascertained  with  respect  to 
its  earliest  condition  are  not  adequate  to  determine  the  number  of 
nuclei  from  which  this  bone  is  formed,  or  the  manner  of  its  growth. 
If  it  is  produced  from  several  centres — and  to  this  the  balance  of  evi- 
dence inclines — the  very  early  period  at  which  the  osseous  deposit 
begins,  and  the  rapidity  of  its  progress  over  the  bone,  will  account  for 
the  difficulty  of  marking  the  phases  of  change. 

Bedard,  whose  opportunities  of  observing  the  growth  of  this  and 


* The  name  is  usually  thus  written  in  English  books;  but  it  should  be  mentioned,  that 
the  real  name  was  “ Stenson,”  and  of  this  the  ordinary  Latin  version  was  “ Stenonis.” — 
See,  among  others,  Haller,  “ Elem.  Physiol.”  t.  i.  p.  353. — Blumenbach,  “ Introduct.  in 
Histor.  Medicinse  Litt.”  p.  253. 

+ The  median  canals  have  not  unfrequently  a different  disposition.  Thus,  a.  They  may 
join  one  with  the  other,  and  open  inleriorly  by  a single  common  orifice,  h.  Either  may  be 
wanting,  c.  One  may  be  found  to  open  into  a lateral  (incisor)  canal.  See  Scarpa,  “ Annotat, 
Anatom.”  lib.  ii.  cap.  5. 
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most  other  bones  were  considerable,  states  that  he  had  found  it  to 
consist  of  four  pieces,  viz.  1.  A palatal  part,  including  all  the  palate 
except  the  incisor  portion.  2.  An  orbital  and  malar  division,  com- 
prising the  parts  implied  by  these  names.  3.  The  nasal  and  facial 
connected.  4.  The  incisor  piece, — being  a small  part  of  the  palate 
behind  the  incisor  teeth,  and  including  in  front  the  posterior  margin  of 
the  alveolar  border.  But  this  anatomist  adds,  that  he  had  not  had  the 
means  of  determining  where  the  several  pieces  unite  one  to  the  other, 
and  he  admits  that  further  observations  of  the  bone  at  very  early 
periods  are  necessary  to  determine  the  manner  of  its  ossification. 

Fig.  63. 


c 


The  superior  maxillary  bone  at  early  periods  ; — On  the  outer  side,  a,  a fissure  extends 
through  the  orbit  and  ends  at  the  infra-orbital  foramen,  b.  is  a view  of  the  inner  side  of 
the  bone.  The  incisor  fissure  reaches  upwards  through  the  horizontal  plate  and  some  way 
on  the  nasal  process,  c.  The  alveolar  border  and  palate  plate  are  displayed  from  below, 
and  the  incisor  fissure  is  seen  to  cross  those  parts.  At  the  outer  side  a small  portion  of 
the  orbital  fissure  was  noticeable  in  this  view  of  the  bone,  and  it  has  been  represented.  1. 
The  orbital  fissure.  2.  The  incisor  groove  or  fissure. 

Taking  this  bone  when  a single  piece,  it  presents  two  fissures,  one 
along  the  floor  of  the  orbit  (fig.  <J3,  a^)  ; ihe  other  (the  incisor  groove) 
marking  ofi’a  small  portion  of  the  palate  behind  the  incisor  teeth  (b,  c ^). 
Now,  the  question  arises,  are  these  the  limits  of  ossification  proceeding 
from  different  centres  'I  There  does  not  appear  to  be  evidence  that 
the  first  is  so,  for  its  presence  may  be  owing  solely  to  the  construc- 
tion of  the  canal  over  which  it  is  placed.  But  with  regard  to*  the 
second,  there  are  circumstances  which  would  incline  us  to  expect  that 
the  portion  of  bone  it  circumscribes  should  prove  to  be  a distinct 
growth.  The  circumstances  alluded  to  are  the  following  : 1.  The  ex- 
istence, in  some  cases  of  hare-lip,  of  a detached  piece  corresponding 
in  its  extent  on  the  palate  to  the  line  of  this  fissure,  and  including  the 
entire  thickness  of  the  alveolus  with  the  incisor  teeth.  2.  The  strictly 
defined  extent  of  this  piece : it  never  reaches  beyond  the  line  of  the 
fissure — never  includes  a canine  tooth.  3.  No  similar  portion  is  ever 
found  detached  from  another  part  of  the  upper  or  from  the  lower 
maxillary  bone.  4.  Lastly,  may  be  added  the  existence  of  an  inter- 
maxillary bone  in  animals  with  which  an  incisor  piece  in  man  would 
be  analogous. 

I he  foregoing  facts  render  it  probable  that  the  incisor  part  is  formed 
separately  from  the  rest  of  the  bone.  Still,  seeing  that,  except  in 
cases  of  malformation,  a distinct  piece  has  not  hitherto  been  clearly 
observed  by  any  anatomist,  and  that  the  trace  of  separation  which 
exists  on  the  palate  has  never  been  found  to  extend  to  the  anterior  sur- 
face of  the  alveolus,  it  cannot  be  concluded  that  the  part  of  the  bone 
defined  below  by  the  incisor  groove  is  ordinarily  formed  from  a dis- 
tinct centre  of  ossification.  In  the  present  state  of  knowledge,  there- 


SUPERIOR  MAXILLARY  BONE— ITS  OSSIFICATION. 


143 


fore,  the  existence  of  an  incisor  bone  in  the  human  body  at  any  period 
cannot  be  admitted. 


[Fig.  64.  Fig.  65. 


Fig.  64  represents  the  superior  maxillary  and  intermaxillary  bones,  much  magnified,  of 
a human  embryo.  The  drawing  was  taken  from  the  right  side  by  means  of  the  camera 
lucida,  which  reverses  its  position,  a.  Superior  maxillary  bone.  6.  Intermaxillary  bone, 
c.  Line  of  articulation  between  the  two  bones,  d.  Palatine  process,  e.  Alveolar  groove. 

Fig.  65  represents  the  antero-inferior  surface  of  the  separate  intermaxillary  bone,  much 
magnified.  From  the  left  side,  but  reversed  by  the  camera,  a.  Ascending  or  nasal  pro- 
cess. h.  Articulating  surface  for  the  superior  maxillary  bone.  c.  Incisor  alveoli.  From 
nature,  by  J.  L.] 

[The  intermaxillary  bone  as  a distinct  piece  in  man,  I have  detected 
existing  in  the  embryo  of  about  the  ninth  or  tenth  week  (a  good  deal 
of  uncertainty  existing  relative  to  the  age  of  embryos,  I will  further 
add  that  it  measures  1 inch  1 1 lines  from  heel  to  vertex,  the  lower 
extremities  being  stretched  out).  At  this  period  ossification  has  already 
advanced  in  the  superior  maxillary  and  intermaxillary  bones  suffi- 
ciently to  give  them  a determinate  form,  and  have  the  appearance, 
when  magnified,  as  represented  in  figures  64  and  65,  which  were 
taken  from  the  specimens  by  means  of  the  camera  lucida.  The 
greatest  breadth  of  the  two  bones  in  apposition  is  one  line  and  two- 
thirds,  the  greatest  height,  being  at  the  ascending  or  nasal  process,  is 
one  line.  They  present  a facial  portion,  consisting  of  the  ascending 
or  nasal  process,  and  part  of  the  body  of  the  bones  ; an  alveolar  ridge 
and  groove,  and  a palatine  process  projecting  backward  from  the 
superior  maxillary  bone.  The  two  are  easily  separable  at  this  period, 
and  the  articulation  passes  through  the  alveolar  ridge,  at  a point  cor- 
responding to  the  separation  between  the  incisor  alveoli  and  the  canine 
alveolus,  and  extends  transversely  inwards  behind  the  incisor  alveoli, 
and  vertically  upwards,  dividing  the  nasal  process  into  two  nearly  equal 
portions.  On  the  posterior  surface  of  the  nasal  process,  the  articulation 
is  at  the  bottom  of  a comparatively  deep  and  wide  groove.  The  pre- 
parations exhibiting  these  points,  which  have  been  the  subject  of  so 
much  discussion,  I have  carefully  preserved,  and  upon  exhibiting  them 
to  the  Academy  of  Natural  Sciences,  the  members  were  fully  con- 
vinced that  the  facts  are  such  as  I have  just  stated. — J.  L.] 
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THE  MALAR  BONES. 


[Fig.  66. 


There  are  two  bones  named  malar,  fig.  66,  (os  malse,  malare, 
jugalo,  zygomaticum.)  Each  is  common  to  the  face  and  orbit,  form- 
ing the  most  prominent  point  of  the  side  of  the  former,  and  the  greater 
part  of  the  outer  border  of  the  latter.  Its  form  is  quadrangular. 

The  facial  or  anterior  surface, 
pierced  by  some  foramina'^  (malar) 
for  small  nerves  and  vessels,  is  con- 
vex, and  gives  attachment  to  the 
zygomatic  muscles;  — the  posterior 
overlays  the  zygomatic  fossa,  and  is 
rough  at  its  fore  part  for  its  articula- 
tion with  the  superior  maxillary  bone. 
The  superior  surface,^  smooth,  nar- 
row, and  lunated,  extending  into  the 
orbit,  articulates  with  the  frontal, 
sphenoid,  and  superior  maxillary 
bones,  and  contributes  by  a small 
smooth  margin  to  bound  the  spheno- 
maxillary fissure.  It  is  pierced  by 
two  or  three  foramina,  and  gives  pas- 
sage to  a small  nerve,  which  passes 


Anterior  view  of  the  right  malar  bone. 
I,  3,  4,  5.  The  four  angles.  2.  Supe- 
rior or  orbital  surface.  6.  Articulating 
surface  for  the  maxilla.  7.  Malar  fora- 
men. — Smith  and  Horner.l 


backwards  through  it. 


The  superior  border  forms  the  outer 
margin  of  the  orbit;  the  inferior  is  on  a line  wdth  the  zygomatic  arch, 
which  it  contributes  to  form,  supporting  the  zygomatic  process  of  the 
temporal  bone;  the  anterior  articulates  with  the  maxillary  bone;  the 
posterior,  curved,  gives  attachment  to  the  temporal  aponeurosis. 

The  angles,  *,  % ■*,  of  the  bone  are  readily  distinguished  one  from 
the  other.  They  are  four  in  number.  The  anterior  is  slender  and 
pointed,  and  rests  on  the  superior  maxillary  bone.  The  posterior  is 
thin,  and  supports  the  zygomatic  process  of  the  temporal ; the  suture 
between  the  two  bones  is  often  vertical  at  the  lower  end.  The  supe- 
rior angle,  which  is  very  thick,  supports  the  external  angular  process 
of  the  frontal  bone;  and  the  lower  one  is  less  prominent  than  the 
others. 

Articulations. — It  articulates  with  the  frontal,  superior  maxillary, 
temporal,  and  sphenoid  bones. 

Attachments  of  muscles. — The  zygomatici,  to  its  anterior  surface ; 
the  masseter  to  its  inferior  border ; to  its  anterior  angle,  part  of  the 
levator  labii  superioris. 

The  ossification. — It  extends  from  a single  ossiiic  point,  which  ap- 
pears about  the  time  that  the  ossification  of  the  vertebras  commences. 


THE  NASAL  BONES. 

The  nasal  bones,  (fig.  67,)  (ossa  nasi,)  situated  beneath  the  frontal 
bone,  and  between  the  ascending  processes  of  the  superior  maxillary, 
are  small  and  irregularly  quadrilateral,  and  form  what  is  called  the 
“ bridge”  of  the  nose.  They  are  thick  and  narrow  in  their  upper  part, 
but  gradually  become  wider  and  thinner  lower  down.  The  anterior 
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[Fig.  67. 


[Fig.  68. 


surface  of  each,  concave  from  above  down- 
wards, convex  from  side  to  side,  presents  a 
minute  vascular  foramen  ;®  the  posterior,  or 
nasal,  is  marked  by  the  passage  of  a branch  of 
the  nasal  nerve;  the  superior  border^  articu- 
lates with  the  frontal  bone;  the  inferior^  with 
the  nasal  cartilage  ; the  external^  with  the 
ascending  process  of  the  maxillary  bone  ; and 
the  internal^  with  its  fellow  of  the  opposite  side, 
supported  by  the  nasal  spine  of  the  frontal  bone, 
and  the  perpendicular  plate  of  the  ethmoid. 

They  give  attachment  to  the  pyramidales  and 

compressores  nasi  , , , , , right  os  nasi.  1.  Inferior 

Ussijication. — 1 hey  are  developed  each  from  extremity.  2,  3,  4,  5.  Ar. 
a single  osseous  centre,  which  is  discernible  ticulating  surfaces.  6.  Nasal 
about  the  same  time  with  those  which  first  foramen.— Smith  and  Hor- 
appear  in  the  vertebral  column. 

OSSA  UNGUIS— OSSA  LACHRYMALIA. 

These  small  bones  (fig.  68)  are  named  “ ungual”  from  a resemblance,  if 
not  in  form,  at  least  in  thinness  and  size,  to  a finger- 
nail (unguis) ; they  are  also  called  the  “ lachrymal” 
bones,  from  their  presenting  each  a groove,^  which, 
with  a similar  excavation  in  the  nasal  process  of 
the  superior  maxilla,  forms  the  lachrymal  canal. 

Placed  at  the  inner  and  anterior  part  of  the  orbit, 
the  os  unguis  presents  two  surfaces  and  four  bor- 
ders ; its  external  or  orbital  surface,^  plain  in  the 
greater  part  of  its  extent,  is  hollowed  anteriorly  by 
a groove  which  runs  from  above  downwards,  and 
contributes,  as  above  stated,  to  lodge  the  lachrymal 
sac.  Part  of  the  internal  surface,  which  is  rough, 
corresponds  with  the  anterior  ethmoidal  cells,  the  bftal  surface.  1.  The 
rest  with  the  middle  meatus  narium.  The  superior  orbital  portion  of  the 
border'^  is  articulated  with  the  orbital  process  of  the 

, . ~ , I ^ nial  portion.  3.  Ihe 

irontal  bone;  the  interior  with  the  superior  maxil-  lower  termination  of 
lary  bone  ; and  where  it  dips  down,’'  to  form  a part  the  ridge  between  the 
of  the  lachrymal  canal,  it  joins  the  inferior  spongy  [af^'^o"tions^”  4 The 
bone;  anteriorly,®  it  rests  on  the  nasal  process  of  superior  border  which 
the  superior  maxillary  bone,  and  posteriorly®  on  the  articulates  with  the 
os  planum  of  the  ethmoid.  frorital  bone.  5.  The 

k.-..  TNI  1 ir  posterior  border,  which 

Ussijication, — iiach  os  unguis  is  developed  from  articulates  with  the 

one  osseous  centre,  which  is  apparent  shortly  after  ethmoid  bone.  6.  The 

anterior  border,  which 
articulates  with  the  su- 


The  lachrymal  bone 
of  the  right  side,  viewed 
upon  its  external  or  or- 


the  ossification  of  the  vertebrae  is  begun. 


THE  PALATE  BONES. 


wedged 


perior  maxillary  bone. 
7.  The  border  which 
articulates  with  the  in- 
ferior turbinated  bone. 

— vv.l 


Each  palate  bone,  figs.  69  and  70,  (os  palati,) 
in  between  the  superior  maxillary  and 
sphenoid  bones,  is  common  to  the  cavity  of  the 
mouth,  nares,  and  orbit.  In  its  form,  this  bone  somewhat  resembles 
that  of  the  letter  l,  one  part  being  horizontal,  the  other  vertical. 
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PALATE  BONES. 


[Fig.  69. 


A posterior  view  of  the 
right  palate  bone  in  its 
natural  position  ; it  is 
slightly  turned  on  one 
side,  to  obtain  a sight  of 
the  internal  surface  of  the 
perpendicular  plate  (2). 
1.  The  horizontal  plate 
of  the  bone  ; its  upper  or 
nasal  surface.  2.  The 
perpendicular  plate  ; its 
internal  or  nasal  surface. 
3,  10,  11.  The  pterygoid 
process  or  tuberosity.  4. 
The  thick  internal  border 
of  the  horizontal  plate, 
which,  articulating  with 
the  similar  border  of  the 
opposite  bone,  forms  the 
crista  nasalis  for  the  re- 
ception  of  the  vomer.  5. 
The  pointed  process, 
which,  with  a similar 
process  of  the  opposite 
bone,  forms  the  palate 
spine.  6.  The  horizontal 
ridge  which  gives  attach- 
ment to  the  inferior  turbi- 
nated bone  ; the  concavity 
below  this  ridge  enters 
into  the  formation  of  the 
inferior  meatus,  and  the 
concavity  (2)  above  the 
ridge  into  that  of  the 
middle  meatus.  7.  The 
spheno  palatine  notch.  8. 
The  orbital  portion.  9. 
Articulating  surface  for 
ethmoid.  10.  The  mid- 
dle facet  of  the  tube- 
rosity, which  enters  into 
the  formation  of  the  pte- 
rygoid fossa.  The  facets 
11  and  3 articulate  with 
the  two  pterygoid  plates, 
1 1 with  the  internal,  and 
3 with  the  external. — W.] 

lary  bone ; and  the 
antrum. 


The  horizontal  or  palate  plate’  of  the  bone, 
"which  is  nearly  square,  and  forms  the  back  part 
of  the  roof  of  the  mouth  and  of  the  floor  of  the 
nares,  articulates  anteriorly  with  the  palate  pla'te 
of  the  maxillary  bone;  internally  it  presents  a 
rough  thick  border  which  rises  up  into  a ridge,"* 
which  joins  with  its  fellow  of  the  opposite  side, 
and  with  it  forms  a groove  which  receives  the 
lower  border  of  the  vomer;  externally  it  unites 
at  right  angles  with  the  vertical  portion  of  the 
bone;  posteriorly  it  presents  a thin  free  border, 
forming  the  limit  of  the  hard  palate,  and  giving 
attachment  to  the  velum  or  soft  palate  which 
projects  downwards  from  it;  it  is  slightly  con- 
cave, and  has  at  the  inner  angle  a pointed  pro- 
cess,^ {the  palate  spine.)  The  superior  surface 
of  this  plate  or  process  is  smooth,  and  forms  the 
back  part  of  the  floor  of  the  nasal  cavity  : the  in- 
ferior, which  forms  part  of  the  roof  of  the  mouth, 
is  unequal,  and  marked  by  a transverse  ridge, 
into  which  the  tendinous  fibres  of  the  circum- 
flexus  palati  muscle  are  inserted  ; it  presents  also 
an  oval  foramen,  being  the  inferior  termination 
of  the  posterior  palatine  canal,  which  transmits 
the  large  descending  palatine  nerve  and  accom- 
panying vessels ; and  farther  back,  another  of 
smaller  size,  which  transmits  the  middle  palatine 
nerve. 

At  the  junction  of  the  horizontal  and  vertical 
portions  is  situated  a thick  rough  tubercle®  {tube- 
rosity, pyramidal  process,)  projecting  downwards 
and  backwards.  This  is  marked  by  three  ver- 
tical grooves ; the  two  lateral  ones  are  rough, 
and  receive  the  inferior  borders  of  the  pterygoid 
plates  of  the  sphenoid  bone ; the  middle  one,’" 
smooth,  corresponds  with  and  completes  the 
fossa  between  the  pterygoid  plates. 

The  vertical  portion  of  the  bone  is  flat  and 
thin ; it  presents  two  surfaces  ; the  internal  one 
{nasal)  is  divided  into  two  parts  by  a transverse 
ridge  (crista  transversa),"  which  articulates  with 
the  inferior  spongy  bone;  the  space  below  the 
ridge  forms  part  of  the  inferior  meatus,  that 
above  it  of  the  middle  meatus.  The  external 
surface,  rough  and  unequal,  fig.  70,  is  divided  by 
a vertical  groove,"  which  is  completed  into  a canal 
{posterior  palatine  canal)  by  the  maxillary  bone. 
The  posterior  part  of  this  surface  articulates  with 
the  rough  border  and  nasal  surface  of  the  maxil- 
anterior,  thin  and  scale-like,  with  the  side  of  the 
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The  superior  border  of  the  vertical  portion  of 
the  palate  bone  presents  a notch, ^ forming  the 
greater  part  of  a foramen,  which  is  completed  by 
the  sphenoid  bone  when  the  parts  are  in  their 
natural  position.  This  is  called  the  spheno-pala- 
tine  foramen  ; and  outside  of  it  is  placed  the  ner- 
vous ganglion  of  the  same  name  (Meckel’s  gan- 
glion). This  notch  divides  the  border  of  the 
bone  into  two  processes  or  heads,  the  sphenoidal 
and  the  orbital. 

The  sphenoidal  process,’'  smaller  and  not  so 
prominent,  presents  three  surfaces,  of  which  one. 


Fig.  70. 


internal,  looks  to  the  nasal  fossa;  another,  ex-  The  perpendicular  plate 
ternal,  forms  a small  part  of  the  zygomatic  fossa;  of  the  palate  bone  seen 

and  the  third,  superior,  grooved  on  its  upper  sur-  its  e.xternal  or  sphe- 
r .•  1 . -it  1 r r-  .1  no-maxillarv  surface.  1. 

face,  articulates  with  the  under  surface  of  the  ^he  rough  surface  of  this 

sphenoid  bone,  and  with  it  forms  part  of  the  plate,  which  articulates 
pterygo-palatine  canal.  '^*th  the  superior  ma.xil. 

The  orbital  process*  inclines  outwards  and 
forwards,  and  has  five  surfaces,  two  of  which  palatine  canal,  completed 
are  free,  and  three  articulated ; of  the  latter,  the  by  the  tuberosity  of  the 

internal  one  rests  against  the  ethmoid  bone,  and  maxillary  bone 

„ . o ,,  , , . . and  pterygoid  process, 

covers  some  oi  its  cellules;  the  anterior  articu-  The  rough  surface  to  the 
lates  with  the  superior  maxillary  bone ; and  the  left  of  the  canal  (2)  arti. 
posterior  (which  is  hollow)  with  the  sphenoid. 

, ' . , L . pterygoid  plate.  S.  the 

Ut  the  non-articular  surfaces,  one  superior,  spheno-palatine  notch.  4, 
smooth  and  oblique,  forms  a small  part  of  the  5,  6.  The  orbital  portion  of 

floor  of  the  orbit;  the  other,  external,  looks  into  perpendicular  plate.  4. 
^1  r Ine  spheno.maxillary  fa- 

the  zygomatic  fossa.  cetof  this  portion;  5,  its 

Articulations. — With  the  corresponding  palate  orbital  facet;  6,  its  max- 

bone;  with  the  superior  maxillary,  ethmoid,  sphe-  facet,  to  articulate 

. , y.  , * with  the  superior  niaxil- 

noid,  vomer,  and  inferior  spongy  bone.  l„y  ^one.  7.  The  sphe- 

Muscular  attachments. — 'Fo  its  spine,  the  azy-  noidal  portion  of  the  per- 
gos  uvulae;  to  the  centre  groove  on  its  tubero-  pendicular  plate.  8.  The 
sity,  a small  part  of  the  internal  pterygoid  ; and  ^osit^oftL' 
to  the  transverse  ridge  on  the  palate  plate,  the 
aponeurosis  of  the  circumflexus  palati. 

Ossification. — The  palate  bone  is  formed  from  a single  centre,  which 
is  deposited  at  the  angle  formed  between  its  parts.  From  this  the 
ossification  spreads  in  different  directions — upwards  into  the  vertical 
plate,  inwards  to  the  horizontal  one,  and  backwards  to  the  pyramidal 
process.  For  a considerable  time  after  it  has  been  fully  ossified  this 
bone  is  remarkable  for  its  shortness  ; the  horizontal  plate  exceeds  in 
length  the  vertical  one  in  the  foetal  skull. 


THE  VOMER. 

The  vomer,  (fig.  78,^)  [os  vomeris,]  so  called  from  its  resemblance 
to  a ploughshare,  is  flat,  irregularly  quadrilateral,  and  placed  vertically 
between  the  nasal  fossae,  presenting  two  surfaces  and  four  borders. 
The  lateral  surfaces  form  part  of  the  inner  wall  of  the  nasal  fossae; 
the  superior  border,  thick  and  deeply  grooved,  receives  the  rostrum  of 
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tlie  sphenoid  bone;  the  margins  of  the  groove  expand  and  are  articu- 
lated with  two  small  lamellm  at  the  roots  of  the  pterygoid  processes  of 
the  sphenoid  bone.  The  anterior  border,  also  grooved,  presents  two 
portions,  into  one  of  whicli  is  implanted  the  descending  plate  of  the 
yi  ethmoid,  and  into  the  other  the  nasal  cartilage.  The 

posterior  border,  dividing  the  posterior  nates,  is  thin 

and  unattached : the  inferior  is  received  into  the 

fissure  formed  by  the  palate  plates  of  the  superior 

rp,  c maxillary  and  palate  bones, 
skull  of  a fetus.  It  Ossification  begins  in  the  vomer  about  the  same 
consists  of  two  plates,  time  as  in  the  vertebrtB.  In  the  early  periods  it  con- 
(1, 2,)  united  below,  gjgjg  laminsB  separated  by  a considerable 

interval,  except  at  the  lower  border,  where  they  are  joined  (fig.  71). 


THE  INFERIOR  TURBINATE  BONES. 


[Fig.  72. 


E.vternal  view  of  the  right  inferior 


Each  inferior  turbinate,  or  spongy  hone,  fig.  72,  (so  called  from  its 

texture  in  the  latter  case,  in  the  former 
from  some  resemblance  to  the  lateral  half 
of  an  elongated  bivalve  shell,)  extends 
from  before  backward,-?,  along  the  side  of 
the  nasal  fossa: — it  appears  as  if  appended 
to  the  side  of  the  superior  maxillary  and 
palate  bones.  It  is  slightly  convoluted, 
and  presents  an  external  concave  surface, 
which  arches  over  the  inferior  meatus, 
turbinate  bone.  1.  Anterior  extre-  and  an  internal  convex  surface,  projecting 
niity.  2.  Posterior  e.\tremity.  3.  Un-  the  nasal  fossa.  This  bone  has  not 
cintited  process.  4.  Inferior  border.  i r • r ir  * 

-Smith  and  Horner.]  c=^nals  Of  foramina  for  the  olfactory  nerve, 

like  the  spongy  bones  of  the  ethmoid,  but 
it  is  marked  by  two  horizontal,  branching  grooves  (in  part  canals)  for 
other  nerves.  Its  superior  border  articulates  with  the  ascending  pro- 
cess of  the  maxillary  bone  before,  with  the  palate  bone  behind,  and  in 
the  centre  with  the  os  unguis;  it  presents  also  a hooked  process,^  which 
curves  downwards  and  articulates  with  the  side  of  the  antrum  ; the 
inferior  border^  is  free,  slightly  twisted,  and  dependent. 

The  ossification  commences  about  the  middle  of  foetal  life,  and  from 
a single  point. 


THE  INFERIOR  MAXILLARY  BONE. 

The  inferior  maxilla,  fig.  73,  (os  maxilte  inferius:  mandibula,)  of 
considerable  size,  is  the  thickest  and  strongest  bone  of  the  face,  of 
which  it  forms  a large  portion  of  the  sides  and  fore  part.  It  is  convex 
in  its  general  outline,  and  shaped  somewhat  like  a horseshoe.  It  is 
usually  considered  as  divisible  into  a middle  larger  portion — its  body, 
and  two  branches  or  rami. 

The  hodif  is  placed  horizontally ; its  external  surface  is  convex,  and 
marked  at  the  middle  by  a vertical  line^  indicating  the  original  divi- 
sion of  the  bone  into  two  lateral  parts,  and  thence  named  its  symphysis. 
On  each  side  of  the  symphysis,  and  just  below  the  incisor  teeth,  is  a 
superficial  depression,  (the  incisor  fossa,)  which  gives  origin  to  the 
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[Fig.  73. 


levator  menti  muscle;  and,  more  ex- 
ternallyja  foramen,®  {foramenmentale,) 
which  transmits  the  terminal  branches 
of  the  dental  nerve  and  artery.  A 
raised  line  may  be  observed  to  extend 
obliquely  upwards  and  outwards  from 
near  the  symphysis  to  the  anterior  bor- 
der of  the  ramus;  it  is' named  the  ex- 
ternal oblique  line,®  and  is  intended  to 
give  attachment  to  muscles.  The  in- 
ternal surface  of  the  body  of  the  bone 
is  concave  in  its  general  outline,  and 
marked  at  its  centre  by  a depression 
corresponding  with  the  symphysis;  at  The  lower  jaw.  I.Thebody.  2.  The 

each  side  of  which  are  two  piominent  fossa  for  the  depressor  labii  inferioris 
tubercles  {s'pince  mentales'),  placed  in  muscle.  5.  The  mental  foramen.  6. 

pairs  one  above  the  other,  and  afford-  external  oblique  line.  7.  The 
■ ,,  I ^ .1  • , ,1  groove  for  the  facial  artery ; the  situation 

ing  attachment,  the  upper  pair,  to  the  gf  the  groove  is  marked  by  a notch  in 
genio-hyoglossi,  and  ihe  lower  to  the  the  bone  a little  in  front  of  the  number, 
genio-hyoidei  muscles  ; beneath  these  angle.  9.  The  extremity  of  the 

are  two  slight  depressions  for  the  dIgas-  TtS, 

trie  muscles.  An  oblique  prominent  sigmoid  notch.  13.  The  inferior  den- 
line,®  (the  mylo-hyoidean  ridge,)  will  be  foramen.  14.  The  mylo  hyoidean 

observed leadingfromthelovvermargin  ^^middfo  a^nd  iraWn^on^^^^ 
upwards  and  outwards  to  the  ramus ; of  one  side,  t The  canine  tooth.  6. 
above  the  line  is  a smooth  depres-  The  two  bicuspides.  m.  The  three 
sion  for  the  sublingual  gland,  and  '^olares.— W.] 
beneath  it,  but  situated  more  externally,  is  another  for  the  submaxillary 
gland.  The  superior  {alveolar)  border  of  the  body  is  horizontal,  and 
marked  by  notches  corresponding  with  the  alveoli,  or  sockets  of  the 
teeth.  The  inferior  border  {the  base),  thicker  at  its  anterior  than  at 
its  posterior  part,  is  slightly  everted  in  front,  so  as  to  project  some- 
what forwards,  constituting  the  chin  {mentum,  yhsm).  The  vertical 
direction  of  the  bone  below  the  incisor  teeth,  and  the  projection  of  the 
lower  border  forward  in  front,  are  peculiar  to  man.  In  other  animals 
the  maxillary  bone  at  its  anterior  part  retires  or  inclines  backwards 
more  or  less  below  the  alveolar  border,  leaving  this  the  most  prominent 
point 

The  branches,^  {rami,)  project  upwards  from  the  posterior  extremity 
of  the  body  of  the  bone,  with  which  they  form  nearly  a right  angle  in 
the  adult,  an  obtuse  one  in  infancy, — the  “ angle”®  of  the  jaw.  They 
are  thinner  somewhat,  and  appear  as  if  compressed.  The  external 
surface  of  each  ramus  is  flat,  and  marked  by  slight  inequalities;  the 
internal  surface  presents  at  its  middle  a foramen,^  {inferior  dental,) 
leading  into  a canal  {dental)  contained  within  the  bone,  and  lodging 
the  dental  nerve  and  vessels.  Beneath  the  foramen  a slight  groove,^* 
(occasionally  and  for  a short  space,  a canal,)  marks  the  passage  of  the 
mylo-hyoid  nerve  with  an  accompanying  artery  and  vein ; the  rest  of 
the  surface  being  rough,  for  the  insertion  of  the  pterygoideus  internes. 
The  anterior  border  of  each  ramus  is  nearly  vertical  in  its  direction, 
and  terminates  in  a pointed  extremity,  named  the  coronoid  process;^°  it 
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is  grooved  at  its  coiomencement,  for  the  attachment  of  the  buccinator 
muscle.  Tlie  posterior  border  is  also  almost  vertical  in  adults;  but  in 
children  and  edentulous  subjects  it  departs  considerably  from  this 
direction,  and  approaches  that  of  the  base  of  the  bone.  This  border 
is  surmounted  by  a constricted  part,  which  appears  as  if  compressed 
from  before  backwards,  and  is  called  the  neck  of  the  bone.  It  is 
slightly  depressed  at  its  fore  part,  and  gives  insertion  to  the  external 
pterygoid  muscle.  Now  the  neck  supports  the  articular  head  of  the 
bone,’^  (the  condyle,)  wdiich  is  convex  and  oblong,  its  greatest  diameter 
being  from  without,  inwards;  the  direction  of  its  axis  is  oblique,  so 
that,  if  prolonged,  it  would  meet  with  that  of  its  fellow  of  the  opposite 
side  at  the  anterior  margin  of  the  foramen  magnum.  The  interval 
between  the  condyle  and  the  coronoid  process,  deeply  excavated,  is 
called  the  sigmoid  notch  (incisura  sigmoidea),^'*  and  if  viewed  when 
the  bones  are  in  situ,  it  will  be  found  to  form  a complete  circle  with 
the  arch  of  the  zygoma. 

Attachments  of  inuscles. — To  the  incisor  fossa,  the  levator  menti;  to 
the  external  oblique  line,  the  depressor  labii  inferioris,  depressor  anguli 
oris,  and  a small  part  of  the  platysrna  myoides.  To  the  upper  tubercles 
on  the  inner  surface  of  the  symphysis,  the  genio-hyo  glossi ; to  the 
inferior  ones,  the  genio-hyoidei ; to  the  depression  beneath  these,  the 
digastricus;  to  the  internal  oblique  line,  the  mylo-hyoideus,  the  bucci- 
nator, and  posteriorly  a small  part  of  the  superior  constrictor  of  the 
pharynx.  To  the  external  surface  of  the  ramus,  the  masseter;  to  the 
lower  part  of  the  inner  surface,  the  pterygoideus  internes;  to  the  neck 

of  the  condyle,  the  pterygoideus  ex- 
ternus;  to  the  coronoid  process,  the  tem- 
poral. 

Ossification. — The  earliest  conditions 
of  this  bone  have  not  hitherto  been  de- 
termined in  a satisfactory  manner,  as 
has  been  stated  of  the  superior  maxilla, 
and  for  the  same  reasons,  namely,  the 
earliness  of  the  period  at  which  the  ossi- 

The  inferior  maxilla  of  a foetus  at  fication  begins,  and  the  rapidity  of  its 
about  the  full  period  of  intra-uterine  nrocrreSS 

life.  The  two  sides  are  separate.  to  / . -ii  i • ^ t 

Ihe  inferior  maxilla  begins  to  ossify 
before  any  other  bone,  except  the  clavicle.  It  consists  of  two  equal 
lateral  parts,  (fig.  74,  a b,)  wdiich  are  separate  at  the  time  of  birth. 
They  join  in  the  first  year  after,  but  a trace  of  separation  may  be  found 
at  the  upper  part  in  the  beginning  of  the  second  year. 

Some  observers  admit  no  other  than  a single  ossific  centre  for  each 
side, — two  for  the  entire  bone  ;*  while  others  describe  more,  without 
however,  agreeing  as  to  the  number.  Thus, — besides  one  large  piece 
for  the  body, — the  coronoid  process,  the  condyle,  the  angle,  and  the 
thin  plate  forming  the  inner  side  of  the  alveolus,  and  reaching  from 
the  dental  foramen  onwards,  have  been  stated  to  possess  each  a dis- 
tinct ossific  point.f  The  question  of  the  number  of  nuclei  from  which 

* e.  Nesbitt,  Lect.  ii.  p.  OG ; and  J.  F.  Meckel,  Op.  citat.  B.  ii.  § 615. 

+ Kcrckringius  describes  tl)e  coronoid  process  as  a separate  piece,  (cap.  ix.  p.  234,)  and 
gives  a representation  of  it  connected  by  a suture  to  the  rest  of  the  bone  (Tab.  33,  fig.  6). 
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each  side  of  the  bone  is  produced  we  must  consider  to  be  still  unde- 
termined, especially  since  those  anatomists  who  have  described  a plu- 
rality of  them  do  not  agree  in  their  statements.  It  should,  however, 
at  the  same  time  be  added,  that  the  observations  which  have  been 
referred  to  render  it  more  than  probable  that  there  are  commonly 
several  nuclei ; and  the  probability  is  increased  by  a consideration  of 
the  state  of  the  same  bone  in  some  animals,  as  the  crocodile,  in  which 
it  is  made  up  of  several  permanently  separate  pieces. 

The  body  of  the  bone  undergoes  much  change  as  its  growth  ad- 
vances ; but  as  the  changes  are  connected  with  the  evolution  of  the 
teeth,  the  detail  of  them  will  more  fitly  accompany  the  description  of 
those  parts.  In  this  place  it  will  be  sufficient  to  say  of  the  dried  bone, 
that  being  at  first  little  more  than  a groove  or  case  lodging  the  dental 
sacs  with  the  nerves  and  blood-vessels,  it  is  afterwards  divided  by  par- 
titions ; and  that  osseous  matter  having  been  largely  added,  we  find  it 
in  the  adult  covered  with  a thick  coating  of  compact  substance,  with 
cancellated  structure  in  the  interior;  and  in  this  the  dental  canal,  from 
which  small  offsets  lead  to  the  sockets  of  the  teeth. 

In  old  age  the  alveolar  border  disappears  with  the  teeth;  and  the 
dental  canal,  with  the  mental  foramen  opening  from  it,  is  close  to  the 
upper  margin  of  the  bone.  At  the  same  time  the  prominence  of  the 
chin  becomes  more  marked  in  consequence  of  the  removal  of  the  teeth 
and  the  upper  part  of  the  bone. 

The  differences  in  the  relative  direction  of  the  rami  and  the  body 
have  already  been  noticed. 

OS  HYOIDES.— OS  LINGUA!. 

This  is  the  u-shaped  bone,  (fig.  75,)  so  named  from  some  resem- 
blance to  the  Greek  letter  u.  It  is  occasionally  called  the  lingual  bone, 
from  its  important  relations  with  the  tongue;  it  is  situated  at  the  base 
of  the  tongue,  and  may  be  felt  between  the  chin  and  the  thyroid  car- 
tilage. It  consists  of  a body,  two  cornua,  and  two  cornicula. 

The  body  or  central  piece'  is  small,  quadrilateral  in  its  form,  and 
appearing  as  if  compressed  from  before  backwards ; hence  the 

Autenrieth  (Wiedemann’s  “ Archiv.”  «fec.  B.  1,)  confirms  the  observations  of  Kerckring-ius, 
and  mentions  two  other  parts  as  growing  separately  : viz.,  the  condyle  and  the  angle.  (Not 
having  access  to  the  original  Essay,  I have  borrowed  this  statement  from  Spix  and 
Meckel.)  Spix  (“Cephalogenesis,”  sect.  i.  p.  20,  and  tab.  3,  fig.  5,“)  states,  that  he  had 
observed  the  pieces  described  by  Autenrieth,  and  he  adds  another  from  his  own  observa- 
tion, — namely,  the  inner  margin  of  the  alveolus ; of  this  a representation  is  contained  in 
the  figure  referred  to.  Bedard  found  the  coronoid  process  distinct  ; and  in  the  same  pre- 
paration  the  condyle,  the  angle,  and  the  inner  margin  of  the  alveolus  were  in  such  a state 
(the  two  first  being  joined  by  a very  thin  layer  of  bone,  and  the  last  separated  largely  by 
a fissure)  that  he  inclined  to  regard  them  likewise  as  separate  formations.  M.  Cruveilhier 
(“  Anat.  Descript.”)  t.  i.  admits  the  existence  of  but  a single  secondary  piece, — the  alveolar 
plate  (of  Spix).  But  Meckel  says  of  this  part,  that  it  is  only  an  extension  backwards  of 
the  general  ossification  of  the  bone ; and  the  appearance  of  separation  he  attributes  to  the 
depth  of  the  groove  of  the  mylo-hyoid  nerve,  which  (according  to  this  anatomist)  is  rather 
a fissure  than  a groove,  in  consequence  of  the  comparatively  large  size  of  the  nerve  at  an 
early  period  of  life. 

From  this  diversity,  and  even  conflict  of  statement,  it  is  manifest  that  the  subject  re- 
quires  further  investigation. 
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[Fig.  75.  dil’ection  of  its  plane  is  nearly  vertical;  but 

the  great  cornua  seem  as  if  compressed  from 
above  downwards,  so  that  their  plane  appears 
horizontal.  The  anterior  surface  of  the 
body  is  convex,  and  marked  at  the  middle  by 
a vertical  line,*  on  each  side  of  which  are 
depressions  for  the  attachment  of  muscles ; 
its  posterior  surface  is  concave,  and  corre- 
sponds with  the  epiglottis. 

The  cornua^  project  backwards,  and  end 
in  a rounded  point.  The  cornicula,'*  short, 
irregularly  conical  in  their  form,  and  oblique 
in  their  direction,  are  placed  at  the  junction 
of  the  body  with  the  cornua,  and  give  attach- 
ment to  the  stylo-hyoid  ligament ; they  con- 
tinue for  a long  time  movable,  as  the  carti- 
lage which  connects  them  remains  unossified  to  an  advanced  period 
of  life. 


The  os  hyoides  seen  from 
before.  1.  The  antero-superior, 
or  convex  side  of  the  body.  2. 
The  great  cornu  of  the  left 
side.  3.  The  lesser  cornu  of 
the  same  side.  The  cornua 
were  ossified  to  the  body  of  the 
bone  in  the  specimen  from 
which  this  figure  was  drawn. 
— W.] 


Jlttachments  of  muscles  and  ligaments. — The  stylo-hyoid  ligaments, 
to  the  cornicula ; the  thyro-hyoid,  to  the  cornua.  The  anterior  sur- 
face gives  attachment  to  the  stylo-hyoid,  sterno-hyoid,  and  digastric 
muscles  ; the  superior  border,  to  the  mylo-hyoid,  genio-hyoid,  genio- 
liyo-glossus,  lingualis,  hyo-glossus,  and  the  middle  constrictor  of  the 
pharynx ; its  lower  border,  to  the  orno-hyoid  and  thyro-hyoid  muscles, 
and  more  internally  to  the  thyro-hyoid  membrane. 

Ossif cation. — There  are  five  points  of  ossification  for  the  os  hyoides 
— one  for  each  of  its  parts.  Nuclei  appear  in  the  body  and  the  great 
cornua  towards  the  close  of  fcetal  life.  Those  which  belong  to  the 
small  cornua  make  their  appearance  some  time  after  birth. 


THE  CONNEXION  OF  THE  BONES  OF  THE  SKULL  ONE 
WITH  ANOTHER. 

THE  SUTURES. 


The  bones  of  the  skull,  and  those  of  the  face,  are  joined  together 
by  seams  or  sutures.  The  cranial  sutures  are  commonly  said  to  be 
five  in  number,  of  which  three  are  termed  true,  as  the  margins  of  the 
bones  are,  in  a manner,  dovetailed  one  into  another ; and  two  are 
called  false  or  squamous,  as  they  merely  overlap  one  another,  like  the 
scales  of  fishes.  The  true  sutures  are,  the  coronal,  the  lambdoidal, 
and  the  sagittal.  These  names  are  obviously  ill-chosen ; they  convey 
no  notion  of  the  position  which  the  sutures  occupy  in  the  skull,  or  of 
the  bones  which  they  connect. 

The  coronal  suture  (sutura  coronalis)  has  been  so  named  from  being 
situated  where  the  ancients  wore  their  garlands  (coronre).  It  connects 
the  frontal  with  the  two  parietal  bones,  and  hence  it  may  with  more 
propriety  be  called  “ fronto-parietal.”  It  commences  at  each  side 
about  an  inch  behind  the  external  orbital  process  of  the  frontal  bone, 
where  the  anterior  inferior  angle  of  the  parietal  articulates  with  the 
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great  wing  of  the  sphenoid  bone.  From  this  point  it  mounts  rather 
obliquely  up  towards  the  vertex,  having  an  inclination  backwards. 
The  dentations  are  better  marked  at  the  sides  than  at  the  summit  of 
the  head,  for  in  the  latter  situation  the  suture  approaches  somewhat  the 
squamous  character,  to  allow  the  frontal  bone  to  overlay  the  parietal. 
A similar  change  takes  place  at  its  lower  part  or  commencement, 
wdth  this  difference,  that  there  the  parietal  bones  are  made  to  overlay 
the  frontal. 

The  lambdoid  suture  (sutura  lambdoidalis)  is  situated  between  the 
occipital  and  the  parietal  bones,  its  form  resembling  somewhat  that  of 
the  Greek  letter  A,  whence  its  name  has  been  taken.  It  begins  at  each 
side  on  a line  with  the  posterior  inferior  angle  of  the  parietal  bone, 
and  thence  inclines  upwards  and  forwards  to  the  point  at  which  the 
twm  parietal  bones  are  joined  by  the  sagittal  suture.  It  thus  represents 
two  sides  of  a triangle.  It  is  often  interrupted  by  accessory  osseous 
deposits  (ossa  Wormiana).  From  its  position  and  relation  this  suture 
may  be  named  “ occipito-parietal.” 

The  sagittal  suture  (s.  sagittalis — sagitta,  an  arrow)  extends  directly 
backwards,  from  the  middle  of  the  coronal  to  that  of  the  lambdoid 
suture,  and  connects  the  two  parietal  bones,  from  w'hich  circumstance 
it  may  be  called  the  “ inter-parietal”  suture : in  children,  and  occa- 
sionally in  adults,  it  is  prolonged  through  the  frontal  bone,  even  to  the 
root  of  the  nose.  The  serrated  appearance  of  the  sutures  is  per- 
ceptible only  on  the  external  surface  of  the  bones;  the  internal  surface, 
or  table  of  each,  as  it  is  called,  being  merely  in  apposition  with  the 
contiguous  bone. 

The  line  of  union  between  the  occipital  and  the  temporal  bone  at 
each  side  used  to  be  considered  as  a continuation  of  the  lambdoid 
suture,  or  as  an  appendix  to  it,  and  was  accordingly  named  addita- 
mentum  sutures  lambdoidalis.  It  may,  howmver,  be  named  tempm'o- 
occipital,  as  it  connects  the  mastoid  and  petrous  parts  of  the  temporal 
bone  with  the  occipital — principally  its  basilar  and  condyloid  portions. 
In  this  suture  there  are  no  regular  dentations ; in  a great  part  of  its 
extent  the  margins  of  the  bones  are  merely  in  apposition. 

The  squamous  sutures  (sulurse  squamosas)  are  arched  and  mark  the 
junction  of  the  lower  borders  of  the  parietal  bones  with  the  squamous 
parts  of  the  temporal,  their  edges  being  so  bevelled  off  as  to  allow  the 
latter  to  overlay  the  former.  At  the  point  of  junction  between  the 
squamous  and  mastoid  parts  of  the  temporal  bone,  the  true  squamous 
suture  ceases ; but  from  thence  a short  suture  runs  backwards  to  the 
lambdoid,  connecting  the  mastoid  part  of  the  temporal  with  the  postero- 
inferior  angle  of  the  parietal.  This  is  termed  additamentum  suturcB 
squamosce: — both  together  form  the  “ temporo-parietal”  suture. 

The  line  of  direction  of  the  sutures  (particularly  the  lambdoid  and 
sagittal)  is  not  unfrequently  interrupted  by  additional  bones,  inserted 
between  those  hitherto  enumerated.  These,  from  being  sometimes  of 
a triangular  form,  are  called  ossa  triquetra,  and  also  ossa  Wormiana. 

The  cranial  bones  are  joined  to  those  of  the  face  by  sutures,  which 
are  common  to  both  sets  of  bones.  The  transverse  suture,  observable 
at  the  root  of  the  nose,  extends  across  the  orbits,  and  connects  the 
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frontal  with  the  nasal,  superior  maxillary,  ossa  unguis,  ethmoid, 
sphenoid,  and  malar  bones.  The  zygomatic  sutures  are  very  short; 
they  are  directed  obliquely  downwards  and  backwards,  and  join  the 
zygomatic  processes  of  the  temporal  wilh  the  malar  bones.  The  eth- 
moid suture  surrounds  the  bone  of  the  same  name;  so  does  the  sphe- 
noid; they  are  necessarily  complex  in  consequence  of  the  many  rela- 
tions of  these  bones.  The  lines  of  connexion  between  the  nasal  and 
maxillary  bones,  though  sufficiently  marked,  have  not  received  par- 
ticular names ; but  those  observable  between  the  horizontal  lamellae 
of  the  latter,  and  those  of  the  palate  bones,  may  be  termed  the  palato- 
maxillary sutures. 

THE  GENERAL  CONFORMATION  OF  THE  SKULL. 

After  having  described,  in  detail,  the  separate  bones  of  the  head  and 
face,  it  becomes  necessary  to  review  them  collectively.  The  descrip- 
tion of  these  bones  forms  the  most  difficult  part  of  human,  as  well  as 
of  comparative  osteology,  as  they  are  the  most  complex  in  the  whole 
skeleton  ; but  a correct  knowledge  of  them  is  indispensable,  in  conse- 
quence of  the  many  important  parts  which  they  serve  to  contain  and 
enclose;  viz.  the  cerebral  mass,  with  its  nerves  and  vessels;  the  organs 
of  sight,  hearing,  smell,  and  taste;  and  part  of  those  of  mastication,  of 
deglutition,  and  of  the  voice.  To  facilitate  the  description  of  the  nu- 
merous eminences,  depressions,  cavities,  and  foramina  of  the  skull, 
anatomists  examine  successively  its  external  and  internal  surfaces. 

THE  EXTERNAL  SURFACE  OF  THE  SKULL. 

This  surface  may  be  considered  as  divisible  into  five  regions,  three 
being  somewhat  of  an  oval  figure,  and  situated,  one  superiorly,  another 
at  the  base,  the  third  in  front,  including  the  face ; the  others  comprise 
the  lateral  parts,  and  are  somewhat  flat  and  triangular. 

A.  The  superior  region  extends  from  the  frontal  eminences  to  the 
occipital  protuberance,  and,  transversely,  from  one  temporal  ridge  to 
the  other;  it  thus  includes  the  upper  broad  part  of  the  frontal,  almost 
all  the  parietal,  and  the  superior  third  of  the  occipital  bone,  which  to- 
gether form  the  vaulted  arch  of  the  skull.  It  is  divided  into  two  sym- 
metrical parts  by  the  sagittal  suture  and  its  continuation  when  it  exists; 
it  presents  no  aperture  or  other  inequality  deserving  of  particular 
notice  ; it  is  covered  by  the  common  integument  and  occipito-frontalis 
muscle,  on  which  ramify  branches  of  the  temporal,  occipital,  and 
auricular  arteries,  as  well  as  filaments  of  nerves  from  ihe  frontal 
branches  of  the  fifth  and  portio  dura,  and  also  from  the  occipital 
nerve. 

E.  The  in  ferior  region,  fig.  76,  also  oval  in  its  outline,  is  the  most 
complex  of  all,  as  it  includes  the  entire  base  of  the  skull,  extending 
from  the  incisor  teeth  to  the  occipital  protuberance,  and  transversely, 
from  the  mastoid  process  and  dental  arch  on  one  side,  to  the  corre- 
sponding points  on  the  other.  It  may  be  considered  as  divisible  into 
three  parts — anterior,  middle,  and  posterior. 

1.  The  anterior  part  of  the  base  corresponds  with  the  extent  of  the 
arch  of  the  palate;  it  is  divided  into  two  parts  by  a line,^  extending 
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The  external  or  basilar  surface  of  the 


from  before  backwards,  and  mark-  [Fig.  76. 

ing  the  junction  of  the  palate  pro- 
cesses of  the  superior  maxillary  and 
palate  bones ; this  is  intersected  by 
another,  running  transversely  be- 
tween each  palate  bone  and  the  cor- 
responding maxillary  bone.  Ante- 
riorly, and  in  the  middle  line,  is  a 
foramen, 3 (the  anterior  palatine,) 
which  communicates  with  the  nasal 
fossce  by  four  foramina  or  short  canals 
(for  a description  of  these  see  page 
141).  Posteriorly,  on  each  side,  and 
at  the  base  of  the  alveolar  border,  is 
another  foramen,®  [posterior  palatine,) 
for  the  posterior  palatine  nerves  and 
artery. 

2.  The  middle,  or  guttural  part,  is 
bounded  on  each  side  by  a line  ex- 
tended from  the  pterygoid  process,® 
as  far  as  the  mastoid  process, ®Mhus  base  of  the  skull.  1,1.  The  hard  palate, 
including  the  posterior  aperture  of  the  The  figures  are  placed  upon  the  palate 
nares.and  the  central  part  of  the  base 

^ . 2.  1 he  incisive,  or  anterior  palatine  fora- 

of  tllG  skull,  in  tho  contro  is  SltUS-tod.  men.  3.  The  palate  process  of  the  palate 
the  basilar  process^®  of  the  occipital  bone.  The  large  opening  near  the  figure 
bone,  marked  by  slight  inequalities, 

c \ \ r 1 1 The  palatine  .spine;  the  curved  line 

tor  the  attachment  ot  muscles,  and  „pon  which  the  number  rests,  is  the 
towards  its  posterior  extremity  the  transverse  ridge.  5.  The  vomer,  dividing 
anterior  condyloid  foramina,  which  openings  of  the  posterior  nares.  6. 
^ • .1  • r The  internal  pterygoid  plate.  7.  Ihe 

tiansmit  the  ninth  pair  of  nerves,  scaphoid  fossa.  8.  The  external  ptery- 
On  each  side  is  the  pars  petrosa  of  goid  plate.  The  interval  between  6 and 
the  temporal  bone,  in  which  may  be  ® tbe  figure)  is  the  ptery- 

observed  the  styloid  and  vaginal  pro-  fo.  The  basilar  process  of  the  occipital 
cesses;  more  posteriorly  is  the  jugu-  bone.  11.  The  foramen  magnum.  12. 
lar  fossa,  which  is  completed  into  a foramen  ovale.  13.  The  foramen 
^ i r 7 • spinosum.  14.  The  glenoid  fossa.  15. 

foramen^  [foramen  lacerum  posterius  auditoriL  externus.  16. 

basis  cranii)  by  the  border  of  the  OC-  The  foramen  lacerum  anterius  basis 
cipital  bone.  This  is  divided  into  two  ®ranii.  17.  The  carotid  foramen  of  the 

t...  I leftside.  18.  The  foramen  lacerum  pos- 

parts  by  a spiculum  of  bone,  or  a 19.  The  V 

fibrous  band,  the  internal  and  anterior  loid  process.  20.  The  stylo-mastoid 
one  serving  to  transmit  the  glosso-  foramen.  21.  The  mastoid  process.  22. 

pharyngeal,  par  vagum  and  spinal  ^g'Tlfp'osrrk^ cond^^^^ 
accessory  nerves;  the  other  the  jugu- 
lar vein.  Between  the  apex  of  the  pars  petrosa  and  the  side  of  the 
basilar  process,  and  the  body  of  the  sphenoid  bone,  is  the  foramen 
lacerum  anterius  basis  cranii, which  is  closed  inferiorly  by  a thin 
plate  of  cartilage:  across  its  area,  as  viewed  at  its  upper  or  cerebral 
aspect,  runs  the  internal  carotid  artery  in  its  passage  from  the  carotid 
canal  in  the  temporal  bone  to  the  side  of  the  sphenoid,  and  also  the 
Vidian  nerve,  after  it  has  passed  backwards  through  the  pterygoid 
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foramen,  and  is  proceeding  to  reach  the  groove  in  the  upper  surface 
of  the  pars  petrosa.  Between  the  contiguous  margins  of  the  pars 
petrosa  and  the  great  ala  of  the  sphenoid  bone  is  a groove,  which 
leads  backwards  and  outwards,  and  lodges  the  cartilaginous  part  of 
the  Eustachian  tube ; and  above  the  osseous  part  of  that  tube,  and 
separated  from  it  by  a thin  lamella  of  bone,  is  the  orifice  of  the  canal 
which  transmits  the  tensor  tympani  muscle.  The  foramina  of  this 
region,  taken  in  their  order  from  within  outwards  and  backwards,  are, 
the  foramen  ovale,^“  foramen  spinosum,^  foramen  caroticum,^^  and 
foramen  stylo-mastoideum.“ 

In  front,  this  part  of  the  base  of  the  skull  is  continuous  with  the 
posterior  aperture  of  the  nares,  which  is  divided  into  two  parts  by  the 
vomer.®  It  is  bounded  above  by  the  body  of  the  sphenoid  bone,  below 
by  the  palate  plates  of  the  ossa  palati,  and  on  the  sides  by  the  ptery- 
goid processes.  Each  opening  measures  .about  an  inch  in  the  vertical 
direction,  and  half  that  extent  transversely.  The  pterygoid  groove, 
in  each  of  these  processes,  is  completed  inferiorly  by  the  pyramidal 
process  of  the  palate  bone;  near  its  junction  with  the  body  of  the  bone 
is  the  scaphoid  fossa,  for  the  origin  of  the  circumflexus  palati ; and  at 
its  inferior  termination  is  the  hamular  process,  round  which  the  tendon 
of  that  muscle  is  reflected.  Between  the  base  of  this  process  and  the 
posterior  palatine  foramen  is  situated  a smaller  foramen,  leading  down 
from  the  posterior  palatine  canal,  and  which  transmits  the  middle 
palatine  nerve. 

3.  The  posterior  part  of  the  inferior  region  includes  all  that  is  situ- 
ated between  the  occipital  protuberance  and  a line  connecting  the 
mastoid  processes.  It  is  divided  into  two  lateral  parts  by  a ridge, 
extending  to  the  foramen  magnum  from  the  occipital  protuberance, 
from  which  two  rough  curved  lines  branch  outwards,  giving  attach- 
ment to  muscles;  so  does  the  space  between  the  lines,  and  that  be- 
tween the  inferior  one  and  the  foramen  magnum.  At  the  margin  of 
the  foramen,  but  nearer  to  its  anterior  part,  are  the  condyles^'^  of  the 
occipital  bone,  which  articulate  with  the  first  vertebra;  behind  each 
is  a depression, (cowf/y/ozcZ  fossa,)  and  usually  a ^o\'?imex\  {posterior 
condyloid  foramen),  which  transmits  a small  vein  and  artery.  Before 
and  a little  to  the  outer  side  of  each,  in  a spot  also  retiring  and  de- 
pressed, is  the  opening  of  the  anterior  condyloid  foramen,  which  looks 
obliquely  outw'ards  and  forwards,  and  transmits  the  hypoglossal  nerve. 

c.  The  anterior  region  of  the  skull  is  of  an  oval  form,  and  extends 
from  the  frontal  eminences  to  the  chin,  and  from  the  external  border 
of  the  orbit  and  ramus  of  the  jaw,  on  one  side,  to  the  corresponding 
points  on  the  other,  so  as  to  include  the  whole  of  the  face.  The  emi- 
nences, depressions,  fossse,  and  foramina  observable  in  this  region  are 
as  follow:  viz.,  the  frontal  eminences,  more  or  less  prominent  in  dif- 
ferent individuals,  bounded  inferiorly  by  two  slight  depressions,  which 
separate  them  from  the  superciliary  ridges;  these  curve  outwards, 
from  the  nasal  process  of  the  frontal  bone.  Beneath  the  superciliary 
ridge,  on  each  side,  is  the  margin  of  the  orbit,  marked  at  its  inner 
third  by  a groove,  or  a foramen,  which  transmits  ihe  frontal  nerve  and 
supra-orhital  artery;  and  also  by  a slight  depression  which  gives  at- 
tachment to  the  cartilaginous  pulley  of  the  trochlearis  muscle.  At  an 
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interval  corresponding  with  the  breadth  of  the  orbit  is  another  ridge, 
forming  its  inferior  margin ; under  which  is  situated  the  infra-orbital 
foramen,  for  the  passage  of  the  superior  maxillary  nerve ; and  still 
lower  down,  the  fossa  canina,  which  gives  attachment  to  the  levator 
anguli  oris  muscle ; it  is  bounded  below  by  the  alveolar  border  of  the 
upper  jaw,  and  surmounted  by  the  malar  tuberosity.  Towards  the 
middle  line,  and  corresponding  with  the  interval  between  the  orbits,  is 
the  nasal  eminence  of  the  frontal  bone,  which  is  prominent  in  propor- 
tion to  the  development  of  the  frontal  sinuses  over  which  it  is  situated. 
This  is  bounded  by  the  transverse  suture,  marking  the  root  of  the  nose. 
Beneath  the  nasal,  and  between  the  contiguous  borders  of  the  superior 
maxillary  bones,  is  a triangular  opening  which  leads  into  the  nasal 
fossae ; it  is  broad  below,  and  there  its  edge  is  surmounted  by  a pro- 
minent process,  the  nasal  spine.  Laterally  it  presents  two  sharp  curved 
borders,  which  gradually  incline  inwards  as  they  ascend  to  the  nasal 
bones,  so  as  to  narrow  it  somewhat.  Below  the  nasal  aperture  is  a 
slight  depression  (myrtiform  fossa),  at  each  side  of  the  middle  line 
over  the  alveolus  of  the  second  incisor  tooth.  Farther  down  is  the 
transverse  rima  of  the  mouth,  between  the  alveolar  borders  of  the 
jaws.  In  the  inferior  maxillary  bone,  besides  some  muscular  impres- 
sions, is  the  mental  foramen,  w’hich  transmits  the  terminal  branches  of 
the  dental  nerve  and  artery. 

D.  and  E.  The  two  lateral  regions  of  the  skull  are  somewhat  of  a 
triangular  figure,  the  apex  of  the  triangle  being  at  the  angle  of  the 
lower  jaw,  the  base  at  the  temporal  ridge,  and  the  sides  formed  by 
two  lines  drawn,  one  upwards  and  forwards,  over  the  external  orbital 
process,  the  other  upwards  and  backwards,  over  the  mastoid  process. 
In  consequence  of  the  great  irregularity  of  the  surface,  it  is  necessary 
to  subdivide  each  of  these  regions  into  three;  the  part  above  the 
zygoma  being  called  the  temporal  region  or  fossa,  that  beneath  it  the 
zygomatic,  the  remainder  being  named  the  mastoid. 

1.  The  temporal  part,  or  fossa,  being  bounded  by  the  temporal  ridge 
above,  and  by  the  zygomatic  arch  below,  is  of  a semicircular  form, 
and  extends  from  the  external  angular  process  of  the  frontal  bone  to 
the  base  of  the  mastoid  process.  It  is  filled  up  by  the  temporal  mus- 
cle, lodges  the  deep  temporal  vessels  and  nerves,  and  is  formed  by  the 
temporal,  parietal,  frontal,  sphenoid,  and  malar  bones. 

2.  The  mastoid  part  is  bounded  before  by  the  transverse  root  of  the 
zygoma,  above  by  the  horizontal  one  and  the  additamentum  suturte 
squamosre,  behind  and  inferiorly  by  the  additamentum  suturm  lambdoi- 
dalis.  Proceeding  from  behind  forwards,  we  observe  the  mastoid 
foramen,  the  process  of  the  same  name;  anterior  to  which  is  the  aper- 
ture of  the  meatus  auditorius  externus,  which  is  circular  in  young 
subjects,  and  somewhat  oval  in  adults,  the  longest  diameter  being  from 
above  downwards.  The  osseous  tube,  continuous,  externally,  with  the 
fibro-cai'tilage  of  the  ear,  and  bounded  internally  by  the  membrana 
tympani,  is  directed  obliquely  forwards  and  inwards,  and  is  some- 
what broader  at  its  extremities  than  in  the  middle.  Anterior  to  the 
meatus  is  the  glenoid  fossa,  which  is  bounded  before  by  the  transverse 
root  of  the  zygoma,  behind  by  the  meatus,  and  internally  by  the 

VOL.  I.  14 


158 


THIi  SKULL-ITS  INTERNAL  SURFACE. 


spinous  process  of  the  sphenoid  bone.  It  is  divided  into  two  parts  by 
a transverse  fissure  {fissura  Glaseri),  the  anterior  portion  being 
smooth,  for  its  articulation  with  tlie  condyle  of  the  lower  jaw ; the 
posterior  rough,  lodges  part  of  the  parotid  gland.  This  fissure  gives 
entrance  to  the  laxator  tympani  muscle  and  a small  artery,  and 
transmits  outwards  the  chorda  tympani  nerve. 

3.  The  zygomatic  part  of  the  lateral  region,  situated  deeply  behind 
and  beneath  the  orbit,  is  bounded  before  by  the  convex  part  of  the 
superior  maxillary  bone,  and  is  inclosed  between  the  zygoma  and  the 
pterygoid  process.  The  posterior  surface  of  the  maxillary  bone  is 
pierced  by  some  small  foramina,  opening  into  canals,  for  the  trans- 
mission of  the  superior  dental  nerves.  Between  the  superior  border 
of  this  bone  and  the  great  ala  of  the  sphenoid,  is  a fissure  {spheno- 
maxillarij),  which  is  directed  forwards  and  outwards,  and  communi- 
cates with  the  orbit ; and  between  its  posterior  border  and  the  ptery- 
goid process  is  another  (pterygo-maxillary),  whose  direction  is  vertical. 
The  angle  formed  by  the  union  of  these  fissures  constitutes  the  spheno- 
maxillary fossa,  which  is  situated  before  the  base  of  the  pterygoid 
process,  behind  the  summit  or  posterior  termination  of  the  orbit,  and 
immediately  external  to  the  nasal  fossae,  from  which  it  is  separated  by 
the  perpendicular  plate  of  the  palate  bone.  Into  this  narrow  spot  five 
foramina  open,  viz.,  the  foramen  rotundum,  which  gives  passage  to  the 
second  branch  of  the  fifth  pair;  the  foramen  pterygoideum,  to  the 
Vidian  or  pterygoid  nerve  and  artery  ; the  pterygo-palatine  to  a small 
artery  of  the  same  name  (sometimes  called  also  the  superior  pha- 
ryngeal) ; the  posterior  palatine  foramen,  leading  to  the  canal  of  the 
same  name;  and  the  spheno-palatine,  which  transmits  the  spheno-pa- 
latine  nerve  and  artery. 

THE  INTERNAL  SURFACE  OF  THE  SKULL. 

The  internal  surface  of  the  skull  may  be  divided  into  its  arch  and 
its  base. 

The  arch  extends  from  the  base  of  the  perpendicular  part  of  the 
frontal  bone,  as  far  as  the  transverse  ridge  on  the  inner  surface  of  the 
occipital  bone.  Along  the  middle  line,  and  corresponding  with  the 
direction  of  the  sagittal  suture,  is  a shallow  groove,  marking  the 
course  of  the  superior  longitudinal  sinus.  Several  slight,  irregular 
depressions  may  also  be  observed,  for  the  cerebral  convolutions,  and 
some  tortuous  lines  for  the  branches  of  the  meningeal  artery;  and  in 
many  cases  irregular  depressions  over  the  points  occupied  byglandulae 
Pacchioni.  The  surface  is  more  or  less  depressed  so  as  to  form  fossae 
at  the  points  corresponding  with  the  frontal  and  parietal  eminences, 
and  also  above  the  internal  occipital  ridge,  where  the  posterior  lobes 
of  the  brain  are  lodged. 

The  base  of  the  skull  presents  on  the  inner  surface  the  several  emi- 
nences, depressions,  and  foramina,  which  have  been  already  enume- 
rated in  the  description  of  the  separate  bones.  Three  fossae  may  be 
observed  at  each  side,  differing  in  size  and  depth. 

1.  The  anterior  fossa,  formed  by  the  orbital  plate  of  the  frontal  bone 
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and  the  smaller  wing  of  the  sphenoid,  and  the  cribriform  plate  of  the 
ethmoid,  serves  to  support  the  anterior  lobe  of  the  brain  : it  is  marked 
by  eminences  and  depressions  corresponding  with  the  cerebral  convo- 
lutions and  sulci ; and  posteriorly,  by  a transverse  line,  indicating  the 
junction  of  the  bones  just  mentioned.  The  foramina  in  the  anterior 
fossa  are  those  in  the  ethmoid  bone  for  the  transmission  of  nerves  and 
an  artery  to  the  nasal  fossee : viz.,  the  olfactory  nerve,  the  internal 
nasal  branch  of  the  fifth  cerebral  nerve,  and  the  ethmoidal  branch  of 
the  ophthalmic  artery. 

2.  The  middle  fossa,  formed  by  the  great  ala  of  the  sphenoid,  the 
squamous  part  of  the  temporal,  and  the  anterior  surface  of  the  pars 
petrosa,  lodges  the  middle  lobe  of  the  brain.  It  is  marked  by  linear 
impressions  for  the  meningeal  artery,  and  by  shallow  pits  for  the  cere- 
bral convolutions;  anteriorly,  it  opens  into  the  orbit  by  the  sphenoidal 
fissure,  sometimes  called  foramen  lacerum  anterius,  to  distinguish  it 
from  those  placed  farther  back,  and  already  noticed ; it  transmits  the 
third,  the  fourth,  and  the  sixth  nerves,  together  with  the  ophthalmic 
branch  of  the  fifth  and  the  ophthalmic  vein.  Behind  this  is  situated  the 
foramen  rotundum  for  the  second  branch  of  the  fifth,  the  foramen 
ovale  for  the  third,  and  lastly,  the  foramen  spinosum  for  the  middle 
meningeal  artery.  Where  the  summit  of  the  pars  petrosa  approaches 
the  body  of  the  sphenoid  bone,  there  the  internal  orifice  of  the  carotid 
canal  opens.  On  the  anterior  surface  of  the  pars  petrosa,  and  directed 
obliquely  backwards,  there  is  a slight  groove,  leading  to  the  hiatus 
Fallopii,and  transmitting  the  Vidian  nerve. 

3.  The  posterior  fossa,  deeper  and  broader  than  the  others,  gives 
lodgment  to  the  lateral  lobes  of  the  cerebellum.  In  the  posterior  sur- 
face of  the  pars  petrosa,  which  forms  the  anterior  limit  of  this  fossa, 
maybe  observed  the  internal  auditory  foramen,  and,  within  a few 
lines  of  it,  a triangular  fissure,  which  opens  into  the  aquaeductus  ves- 
tibuli,  and  towards  its  inferior  margin  part  of  the  groove  for  the  lateral 
sinus,  which  leads  down  to  the  foramen  lacerum  posterius.  Along  the 
middle  line,  and  taking  the  parts  situated  in  the  base  of  the  skull  from 
before  backwards,  we  observe  the  crista  galli  of  the  ethmoid  bone, 
and  on  each  side  the  cribriform  lamella  of  that  bone ; further  back,  a 
slightly  depressed  surface,  which  supports  the  commissure  of  the  optic 
nerves  ; and  on  each  side  the  optic  foramina.  Behind  this  is  the  pitui- 
tary fossa,  situated  on  the  body  of  the  sphenoid  bone,  bounded  before 
and  behind  by  the  clinoid  processes.  Leading  downwards  and  back- 
wards from  these  is  the  basilar  groove,  which  supports  the  pons  Va- 
rolii  and  medulla  oblongata,  and  terminates  at  the  foramen  magnum ; 
at  each  side  of  this  foramen  are  the  condyloid  foramina,  and  behind  it 
a crista,  leading  upwards  to  the  occipital  ridge,  and  giving  attachment 
to  the  falx  cerebelli. 


THE  ORBITS. 

The  form  of  the  orbits  is  that  of  a quadrilateral  pyramid,  whose 
base  is  directed  forwards  and  outwmrds,  and  apex  backwards  and  in- 
wards, so  that  if  their  axes  were  prolonged  backwards  they  would  de- 
cussate on  the  body  of  the  sphenoid  bone. 
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THE  ORBITS. 


The  roof  of  each  orbit  forms  part  of  the  floor  for  the  brain;  it  is 
concave,  and  composed  of  the  orbital  process  of  the  frontal,  and  the 
smaller  wing  of  the  sphenoid  bone:  at  its  anterior  and  inner  border 
may  be  observed  a depression  for  the  attachment  of  the  pulley  of  the 
trochlearis  muscle ; externally,  and  immediately  within  the  margin  of 
the  orbit,  a shallow  depression  for  the  lachrymal  gland  ; at  the  anterior 
border,  a groove,  sometimes  a foramen,  which  transmits  the  supra-or- 
bital  or  frontal  nerve  and  artery;  and  posteriorly,  at  the  apex  of  the 
cavity,  the  optic  foramen,  transmitting  the  optic  nerve  and  ophthalmic 
artery.  The  Jloor  forms  the  roof  of  the  maxillary  sinus:  it  consists  of 
the  orbital  processes  of  the  malar  and  maxillary  bones,  and  of  the 
small  portion  of  the  palate  bone  which  rests  on  the  latter;  towards  the 
inner  and  anterior  border,  near  the  lachrymal  canal,  may  be  observed 
a slight  roughness,  for  the  attachment  of  the  obliquus  inferior  muscle; 
posteriorly,  a groove,  terminating  in  the  infra-orbital  canal,  which  runs 
nearly  horizontally  forwards.  The  inner  side  or  wall  of  the  orbit  runs 
directly  backwards,  being  parallel  with  the  corresponding  side  of  the 
other  orbit,  and  is  composed  of  the  ascending  process  of  the  maxillary 
bone,  the  os  unguis,  the  os  planum  of  the  ethmoid,  and  part  of  the 
body  of  the  sphenoid  bone.  Near  the  anterior  border  is  situated  the 
lachrymal  canal,  which  is  formed,  for  the  most  part,  between  the  as- 
cending process  and  body  of  the  maxillary  bone,  the  remainder  being 
made  up  by  the  groove  in  the  os  unguis,  and  a small  process  of  the 
inferior  spongy  bone;  this  canal,  a little  expanded  at  its  extremities, 
is  directed  downwards,  backwards,  and  a little  outwards.  The  outer 
side  of  the  orbit,  composed  of  the  orbital  plates  of  the  malar  and  sphe- 
noid bones,  presents  some  minute  foramina,  which  transmit  small 
nerves  from  the  orbit  to  the  temporal  fossa. 

The  superior  internal  angle,  formed  by  the  junction  of  the  orbital 
process  of  the  frontal  bone  with  the  os  unguis  and  os  planum,  presents 
two  foramina  { foramen  orhitale  internum,  anterius  et poster ius),  which 
give  transmission,  the  anterior  to  the  nasal  twig  of  the  ophthalmic 
nerve,  the  posterior  to  the  ethmoidal  artery.  The  internal  inferior 
angle  is  rounded  off  so  as  to  be  scarcely  recognised : it  is  formed  by 
the  union  of  the  os  unguis  and  os  planum  with  the  orbital  plates  of  the 
superior  maxillary  and  palate  bones.  In  the  external  superior  angle, 
formed  by  the  malar,  frontal,  and  sphenoid  bones,  is  observed  the 
sphenoidal  fissure,  of  a triangular  form,  situated  obliquely,  its  base 
being  internal  and  inferior,  the  apex  external  and  superior.  In  the  in- 
ferior external  angle,  formed  by  the  malar,  the  great  ala  of  the  sphe- 
noid, the  maxillary,  and  palate  bones,  is  situated  the  spheno-maxillary 
fissure,  inclined  at  an  angle  with  the  former,  and  communicating  with 
it,  but  of  a different  form,  being  broad  at  its  extremities  and  narrow  at 
the  centre. 

The  anterior  extremity,  or  base  of  the  orbit,  is  directed  outwards 
and  forwards;  and,  as  if  to  provide  for  a free  range  of  lateral  vision, 
the  external  wall  retreats  in  some  degree,  and  does  not  extend  as  far 
forward  as  the  internal.  The  inner  termination  of  the  cavity,  repre- 
senting the  summit  of  a pyramid,  to  which  it  has  been  likened,  corre- 
sponds with  the  optic  foramen.  In  each  orbit,  parts  of  seven  bones  are 
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observed,  viz.  the  frontal,  ethmoid,  sphenoid,  os  unguis,  malar,  max- 
illary, and  palate  bones ; but  as  three  of  these,  viz.  the  ethmoid,  sphe- 
noid, and  frontal,  are  common  to  both,  there  are  only  eleven  bones  for 
the  two  orbits. 


THE  NASAL  FOSS^. 

These  fossse,  fig.  77,  are  two  cavities,  placed  one  at  each  side  of  the 

[Fig.  77.  Fig.  78. 


Fig.  77.  A longitudinal  section  of  the  nasal  fossae  made  immediately  to  the  right  of  the 
middle  line,  and  the  bony  septum  removed  in  order  to  show  the  external  wall  of  the  left 
fossa.  1.  The  frontal  bone.  2.  The  nasal  bone.  3.  The  crista  galli  process  of  the  eth- 
moid. The  groove  between  I and  3 is  the  lateral  boundary  of  the  foramen  caecum.  4. 
The  cribriform  plate  of  the  ethmoid.  5.  Part  of  the  sphenoidal  cells.  6.  The  basilar  por- 
tion of  the  sphenoid  bone.  Bones  2,  4,  and  5,  form  the  superior  boundary  of  the  nasal 
fossa.  7,  7.  The  articulating  surface  of  the  palatine  process  of  the  superior  maxillary  bone. 
The  groove  between  7,  7,  is  the  lateral  half  of  tlie  incisive  canal,  and  the  dark  aperture  in 
the  groove  the  inferior  termination  of  the  left  naso-palatine  canal.  8.  The  nasal  spine.  9. 
The  palatine  process  of  the  palate  bone.  a.  The  superior  turbinated  bone,  marked  by 
grooves  and  apertures  for  filaments  of  the  olfactory  nerve,  h.  The  superior  meatus,  c.  A 
probe  passed  into  the  posterior  ethmoidal  cells,  d.  The  opening  of  the  sphenoidal  cells 
into  the  superior  meatus,  e.  The  spheno-palatine  foramen.  /.  The  middle  turbinated 
bone,  g,  g.  The  middle  meatus,  h.  A probe  passed  into  the  infundibular  canal,  leading 
from  the  frontal  sinuses  and  anterior  ethmoid  cells ; the  triangular  aperture  immediately 
above  the  letter  is  the  opening  of  the  maxillary  sinus,  i.  The  inferior  turbinated  bone,  h, 
k.  The  inferior  meatus.  1, 1.  A probe  passed  up  the  nasal  duct,  showing  the  direction  of 
that  canal.  The  anterior  letters  g,  k,  are  placed  on  the  superior  maxillary  bone,  the  pos- 
tdrior  on  the  palate  bone.  m.  The  internal  pterygoid  plate,  n.  Its  hamular  process,  o. 
The  e.xternal  pterygoid  plate,  p.  The  situation  of  the  opening  of  the  Eustachian  tube.  q. 
The  posterior  palatine  foramina,  r.  The  roof  of  the  left  orbit,  s.  The  optic  foramen,  t. 
The  groove  for  the  last  turn  of  the  internal  carotid  artery  converted  into  a foramen  by  the 
development  of  an  osseous  communication  between  the  anterior  and  middle  clinoid  pro- 
cesses. V.  The  sella  turcica,  z.  The  posterior  clinoid  process. — W.] 

Fig.  78.  The  section  of  the  skull  in  this  case  has  been  made  a little  to  the  left  of  the 
middle  line.  The  left  side  of  the  septum  narium  (its  bony  part)  is  displayed ; and  beyond 
it  a part  of  the  external  wall  of  the  right  nasal  fossa  is  shown.  The  latter  is  dark,  and  the 
figure  8 indicates  a portion  of  the  spongy  bones  which  belong  to  it.  1.  A frontal  sinus. 
2,  and  3,  are  the  bones  of  the  septum  narium — 2 being  the  middle  plate  of  the  ethmoid 
bone,  3 the  vomer.  4,  5.  Between  these  is  the  hard  palate.  One  is  in  front  of  the  superior 
maxillary  bone : the  other  points  to  the  palate  bone.  Towards  the  anterior  part  is  seen  the 
anterior  palatine  canal,  or  rather  about  half  of  it.  6.  The  pterygoid  processes.  7.  The 
right  condyle  of  the  occipital  bone.  9,  is  opposite  the  right  half  of  the  foramen  magnum. — 
N.  B.  Large  sphenoidal  sinuses  are  marked  above  and  behind  the  base  of  the  vomer. 

median  line,  separated  by  a flat  vertical  septum.  They  communicate, 
by  foramina,  with  the  various  sinuses  lodged  in  the  frontal,  the  eth- 
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mold,  and  superior  maxillaiy  hones,  and  open  anteriorly,  on  the  sur- 
lace,  by  the  nares,  and  posieriorly  into  the  pharynx. 

The  dej)tli  of  the  fossa  from  tiie  upper  to  the  lower  part  is  conside- 
rable (most  so  in  its  middle):  so  is  the  extent  from  before  backwards 
or  between  the  anterior  and  the  posterior  openings.  But  the  breadth, 
or  distance,  from  the  outer  to  the  inner  wall  is  very  limited,  and  it  is 
less  at  the  upper  than  towards  the  lower  part  of  the  fossa,  and  in  the 
middle  than  at  the  anterior  or  posterior  opening  (the  nares).  The  roof, 
the  door,  tlie  inner  and  the  outer  walls  of  these  cavities  require  a sepa- 
rate consideration. 

The  anterior  and  posterior  openings  of  the  nasal  fossre  have  been 
described  among  tlie  objects  seen  on  the  external  surface  of  the  skull 
(pp.  15G,  157). 

The  roof  is  flat  at  its  middle  part,  and  sloped  before  and  behind  ; it 
is  formed  in  front  by  the  inner  surface  of  the  nasal  bones,^  behind  by 
the  body  of  the  sphenoid,®  and  in  the  middle  by  the  horizontal  or  crib- 
riform lamella  of  the  elhmoid  bone.'* 

The  floor,  smooth,  concave  from  side  to  side,  and  formed  by  the 
palate  plates  of  the  maxillary’'  and  palate  bones,®  extends  backwards, 
and  a little  downwards,  from  the  nares  to  the  pharynx.  Towards  the 
anterior  opening  may  be  observed  the  superior  orifice  of  the  anterior 
palatine  canal’ 

The  internal  icall,  or  septum  narium,  (fig.  78,)  which  extends  from 
the  roof  to  the  floor  of  the  cavity,  is  flat,  nearly  vertical  (the  deviation, 
if  any,  being  usually  to  the  left  side),  and  composed  of  the  perpendicu- 
lar plate  of  the  ethmoid  bone,®  the  vomer,®  and  the  nasal  cartilage. 

The  external  wall  (fig.  77)  is  formed  by  the  ethmoid,  superior  max- 
illary, os  unguis,  inferior  spongy,  and  palate  bones.  The  posterior  and 
inferior  parts  of  this  surface  are  marked  by  a number  of  inequalities, 
whilst  the  superior  and  anterior  are  comparatively  even.  In  the  latter 
situation  may  be  observed,  first,  the  smooth  surface  just  mentioned  ; 
and,  secondly,  passing  downw'ards  and  backwards,  three,  and  fre- 
quently four,  arched  and  convoluted  bones  (spongy  bones),  beneath 
which  are  grooves  {meatus)  leading  from  before  backwards.  The 
superior  spongy  bone“  is  much  shorter  than  the  others;  beneath  it  is 
the  superior  meatus, into  which  will  be  found  opening,  anteriorly,  a 
foramen  from  the  posterior  ethmoidal  cells,  and,  posteriorly,  the  spheno- 
palatine foramen.  The  middle  spongy  bone-^  overhangs  the  middle 
meatus, s which  communicates  with  the  anterior  ethmoidal  cells;  one 
of  these  curves  forwards  and  upwards,  and  is  continuous  with  the 
frontal  sinus;  more  posteriorly  is  situated  the  opening  of  the  maxillary 
sinus.  The  inferior  meatus, situated  below  the  inferior  spongy  bone,' 
between  it  and  the  floor  of  the  nasal  cavity,  is  necessarily  longer  than 
the  others ; it  presents  anteriorly  the  orifice  of  the  nasal  canal. 

THE  FRONTAL,  SPHENOIDAL,  AND  MAXILLARY  SINUSES. 

The  frontal  sinuses,  fig.  78,*  correspond  with  the  superciliary  emi- 
nences of  the  frontal  bone.  Of  considerable  size  in  the  adult,  but 
varying  in  different  individuals,  they  are  not  at  all  developed  in  the 
foe  us.  They  are  divided  into  two,  sometimes  three,  compartments. 


CRANIAL  BONES-ANALOGY  TO  VERTEBRAE.  ]03 

They  open  downwards  into  the  middle  meatus  narium  through  the 
anterior  ethmoidal  cells. 

The  sphenoidal  sinuses,  fig.  77,®  and  fig.  78,  two  in  number,  are 
placed  within  the  body  of  the  sphenoid  bone;  these  also  cannot  be 
said  to  exist  in  infancy.  They  are  separated  by  a partition.  Above, 
behind,  and  on  each  side,  they  are  bounded  by  the  body  of  the  sphenoid 
bone,  and  in  front  by  two  small  spongy  bones.  They  communicate 
with  the  posterior  ethmoidal  sinuses. 

The  maxillary  sinus  (antrum  Highmori)  is  a large  excavation  in 
the  body  of  the  superior  maxillary  bone.  It  appears  at  an  earlier 
period  than  any  of  the  other  sinuses,  the  development  commencing 
about  the  fourth  month  of  foetal  life.  Its  form  is  irregularly  pyramidal, 
the  base  being  towards  the  nasal  cavity,  the  apex  corresponding  w'ith 
the  malar  tuberosity.  Superiorly,  it  is  enclosed  by  the  orbital  plate 
of  the  maxillary  bone;  and  inferiorly  by  its  palate  plate:  internally,  it 
opens  into  the  middle  meatus  of  the  nasal  cavity  by  a foramen,  which, 
though  it  appears  very  large  in  the  dry  bone  when  separated  from  its 
connexions,  is  in  the  natural  state  small,  being  little  more  than  sufficient 
for  the  admission  of  a probe;  this  diminution  of  size  is  caused  by  the 
low'er  edge  of  the  ethmoid,  the  inferior  spongy  and  the  palate  bones, 
and  also  by  a fold  of  the  mucous  membrane.  The  narrow  opening  ‘is 
placed  close  to  the  upper  w'all  of  the  cavity.  The  bony  plate  by 
which  the  antrum  is  separated  from  the  orbit  is  very  slender,  so  like- 
wise is  the  partition  betw'een  it  and  the  nasal  fossre;  but  in  other  parts 
the  boundaries  of  the  cavity  have  considerable  thickness — especially 
the  superior  maxillary  bone  at  its  alveolar  border.  On  the  removal 
of  a molar  tooth  it  will,  however,  be  found  that  its  socket  is  separated 
from  the  antrum  by  a thin  partition  of  bone. 

ANALOGY  BETWEEN  CRANIAL  BONES  AND  VERTEBRA:. 

Anatomists  have  at  all  times  perceived  and  recognised  the  analogy 
between  the  movable  and  motionless  pieces  of  the  spine — between 
those  of  the  lumbar  and  dorsal  regions,  and  those  of  the  sacrum  and 
coccyx ; in  the  one,  as  well  as  in  the  other,  similar  organic  elements 
are  observed  to  exist,  variously  modified,  in  order  to  suit  special 
purposes;  but  it  is  only  of  late  years  that  any  adequate  attention  has 
been  directed  to  the  points  of  similitude  wffiich  exist  between  vertebrae, 
properly  so  called,  and  the  cranial  bones.  Many  persons  who  adopt, 
without  hesitation,  the  terms  false  or  pelvic  vertebrae,  as  applied  to  the 
sacrum  and  coccyx,  feel  a repugnance  to  use  the  word  false  or  cranial, 
as  applied  to  the  pieces  of  the  skull;  and  deny,  perhaps,  without  exa- 
mination, the  analogy  upon  which  it  is  founded,  as  being  unnatural  or 
far-fetched.  We  have  numerous  instances  of  the  harmony  that  subsists 
between  containing  and  contained  parts  throughout  the  economy;  in 
no  case  is  it  more  striking  than  in  the  relation  that  obtains  between 
the  fundamental  part  of  the  osseous  structure  and  the  central  mass  of 
the  nervous  system.  The  spinal  canal  is  accurately  adapted  in  its 
different  parts  to  the  nervous  cord  which  it  encloses.  In  the  pelvic 
region,  the  canal,  at  least  in  the  human  subject,  becomes  narrow,  as 
it  merely  encloses  nerves,  whilst  the  body  and  processes  take  on  a 
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particular  development  to  meet  a special  purpose,  that  of  forming  a 
basis  of  support  for  the  rest  of  the  column.  This  seems  to  result  from 
the  working  of  what  may  be  termed  a principle  of  compensation  in 
the  growth,  as  well  as  in  the  action  of  parts ; for  when  one  part  of  a 
given  whole  is  developed  to  excess  or  to  a maximum,  others  will  re- 
main at  a minimum  or  atrophied : thus  the  spinal  canal  and  the  arches 
are  at  their  minimum  in  the  sacrum  and  coccyx,  for  the  contained 
parts  are  there  at  a low  point  of  development ; but  at  the  opposite  end 
of  the  column  the  reverse  obtains;  the  contained  parts,  viz.  the  central 
parts  of  the  nervous  system,  are  evolved  in  the  human  subject  to  the 
greatest  extent,  and  so  must  the  containing  parts  also  be.  The  portion 
of  tlie  osseous  system  which  corresponds  with  the  bodies  of  the  verte- 
brm  can,  therefore,  hardly  be  recognised ; whilst  that  which  is  analogous 
to  the  arches  is  expanded  so  much  as  to  retain  but  a slight  similitude 
to  them. 

If  w'e  take  the  occipital  bone,  and  examine  it  attentively,  we  shall 
readily  perceive  in  it  all  the  elements  of  a vertebra.  The  foramen 
magnum  is  the  counterpart  of  the  ring  of  a vertebra,  and  has  a similar 
relation  to  the  spinal  cord ; the  basilar  process  represents  the  body ; 
the  condyles  are  true  articulating  processes ; the  rough  surfaces 
external  to  them,  and  which  give  attachment  to  the  recti  laterales, 
correspond  to  the  transverse  processes ; the  vertical  ridge  extended 
backwards  along  the  median  line,  from  the  foramen  to  the  occipital 
protuberance,  is,  in  the  human  subject,  merely  a rudiment  of  a spinal 
process;  but  in  the  dog,  bear,  and  badger,  it  forms  a sharp  prominence 
well  deserving  the  name  of  spine,  and  the  likeness  is  still  more  striking 
in  osseous  fishes : finally,  the  broad  plates  on  each  side  of  the  spine 
represent  the  arches.  In  this  view  of  the  matter,  the  occipital  bone 
forms  the  first  false  vertebra  of  the  cranial  region. 

In  the  second  cranial  piece  or  vertebra,  it  must  be  admitted  that 
the  analogies  are  not  so  striking;  but  when  we  recollect  that  the 
cavity  of  the  skull,  if  examined  in  the  different  orders  of  animals, 
enlarges  in  proportion  as  the  brain  acquires  an  increase  of  develop- 
ment, and  that  this  enlargement  attains  its  maximum  in  the  human 
subject,  we  shall  at  once  find  sufficient  reason  to  expect  that  the  parts 
corresponding  with  the  vertebral  arches  should,  in  this  region,  be 
greatly  evolved,  while  the  rest  are  in  a manner  atrophied.  The  parietal 
bones,  with  the  squamous  part  of  the  temporal  and  the  great  wings  of 
the  sphenoid,  taken  together,  represent  the  arches,  whilst  the  posterior 
part  of  the  sphenoid  bone,  (such  as  it  exists  in  the  human  foetus  before 
its  ossification  is  complete,  and  such  as  it  continues  permanently  in 
several  lower  animals,)  is  the  counterpart  of  the  body,  the  mastoid 
processes  of  the  temporal  bones  with  the  glenoid  fossae  serve  as  trans- 
verse and  articulating  processes.  These,  together,  form  the  middle 
cranial  piece,  which  may  be  termed  the  spheno-temporo-parietal 
cranial  false  vertebra. 

The  frontal  bone,  the  ethmoid,  and  the  anterior  division  of  the 
sphenoid,  (which  is  that  part  of  the  body  that  sustains  the  smaller 
wings,)  form  the  third  vertebra  ; the  part  of  the  sphenoid  just  named, 
together  with  the  crista  galli  and  the  perpendicular  plate  of  the  ethmoid 
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bone,  form  the  body,  which  is  here  reduced  to  a rudimentary  state, 
just  as  the  coccygeal  bones  are  at  the  opposite  end  of  the  column,  of 
which  it  may  be  considered  a repetition.  The  lateral  and  expanded 
parts  of  the  frontal  bone  are  the  arches,  and  the  external  orbital  pro- 
cesses may  be  likened  to  transverse  processes. 

We  have  here  used  the  term  false  vertebra  as  applied  to  the  cranial 
pieces ; perhaps  it  would  be  better  to  use  the  word  zone,  as  sanctioned 
by  the  authority  of  Cuvier.  The  passage  in  which  he  recognises  the 
principle  of  development  here  indicated,  as  well  as  the  application  of 
it,  (which  appears  to  have  been  first  inculcated  by  Dumeril,  and  traced 
in  all  its  details  by  Geoffroy  Saint-Hilaire,)  is  as  follows; — “ Le  crane 
se  subdivise  comme  en  trois  ceintures,  formees — I’anterieure  par  les 
deux  frontaux  et  I’ethmoide,  I’intermediare  par  les  parietaux  et  le 
sphenoide,  la  posterieure  par  I’occipital.”* 

MAN  ADAPTED  TO  THE  ERECT  POSTURE. 

Every  part  of  the  conformation  of  the  human  subject  indicates  its 
adaptation  to  the  erect  position.  The  feet  are  broader  than  those  of 
at)y  other  animal  proportionally  to  its  size;  the  tarsal  and  metatarsal 
bones  admit  of  very  little  motion;  and  the  great  toe  is  on  the  same 
plane  with  the  others,  and  cannot  be  brought  into  opposition  with 
them.  The  foot  is  thus  fitted  to  sustain  the  weight  of  the  body,  but 
not  to  grasp  or  seize  objects  presented  to  it.  The  hands,  on  the  con- 
trary, though  so  well  adapted  for  these  purposes,  are  ill  calculated  for 
affording  support ; so  that  man  is  truly  “ bimanous”  and  “biped.”f 
The  tibia  rests  perpendicularly  on  the  astragalus,  and  the  os  calcis 
projects  backwards  for  the  purpose  of  increasing  the  base,  and  also  of 
lengthening  the  lever  to  which  the  strong  muscles  of  the  calf  of  the 
leg  are  attached.  The  whole  extent  of  the  tarsus,  metatarsus,  and 
phalanges,  in  man,  rests  on  the  ground,  which  does  not  obtain  even  in 
apes,  the  end  of  whose  os  calcis  is  somewhat  raised,  so  as  to  form  an 
acute  angle  with  the  bones  of  the  leg.  In  dogs  and  digitated  quad- 
rupeds, the  carpus  and  tarsus  are  considerably  elevated  from  the 
ground,  so  that  the  body  rests  on  the  toes;  and  in  the  horse,  and  other 
solid-hooved  animals,  the  third  phalanges  only  rest  on  the  ground,  the 
os  calcis  being  raised  nearly  to  the  perpendicular  direction. 

The  femur,  placed  securely  beneath  the  pelvis,  affords  a firm  sup- 
port during  progression.  The  great  breadth  of  the  pelvis,  serves  to 
enlarge  the  base  on  which  the  trunk  rests;  and  this  is  farther  increased 
by  the  length  of  the  cervix  femoris.  This  peculiarity  in  the  neck  of 
the  femur  renders  it  necessary  that  the  body  of  the  bone  should  incline 
inwards,  in  order  that  its  axis  should  approach  the  central  line,  and 
so  support  the  centre  of  gravity.  If  its  articular  head  be  viewed  in 
profile,  it  will  be  observed  that  the  cartilaginous  coating  is  distributed 
for  the  most  part  on  its  upper  and  inner  aspect,  showdng  its  adaptation 
as  a pillar  of  support  in  the  erect  position. 

The  bones  of  the  pelvis  in  the  human  subject  are  distinguished 
from  those  of  other  animals  by  some  marked  peculiarities.  The 
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sacrum  is  remarkably  broad  and  expanded,  so  as  to  form  a firm  support 
for  the  spinal  column  which  rests  upon  it;  its  lower  part  is  curved 
and  articulated  with  the  coccyx,  so  that  both  incline  forw'ards  and 
enclose  the  pelvic  cavity,  constituting  a support  for  the  viscera  when 
pressed  down  by  muscular  action.  If  a different  arrangement  of  these 
bones  obtained — if  they  were  continued  downwards  in  a straight  line, 
they  would  project  beyond  the  ischia,  and  render  the  sitting  posture 
irksome  or  impossible. 

The  spinal  column,  which  is  supported  on  the  pelvis,  is  peculiarly 
adapted  to  the  erect  attitude.  Its  pyramidal  form  and  enlarged  base 
fit  it  to  sustain  the  superincumbent  weight ; and  by  means  of  the  dif- 
ferent curvatures  which  it  presents,  a considerable  range  of  motion  is 
allowed  to  the  trunk,  the  centre  of  gravity  being  still  supported  within 
the  base.  The  form  of  the  thorax  is  also  peculiar.  Shallow  and 
compressed  from  before  backwards,  it  is  broad  and  expanded  from 
side  to  side ; by  which  means  the  preponderance  of  the  trunk  forwards 
is  considerably  lessened.  The  sternum,  though  broad,  is  very  short, 
so  that  a considerable  space  intervenes  between  it  and  the  pubes, 
which  is  occupied  solely  by  muscular  parts.  But  in  quadrupeds,  the 
thorax  is  compressed  and  flattened  laterally,  becoming  gradually  nar- 
rower towards  the  sternum,  which  is  prominent  and  keel-shaped,  so 
that  the  breadth  from  this  latter  bone  to  the  spine  is  much  greater  than 
that  from  side  to  side.  This  conformation,  together  with  the  absence 
of  clavicles  in  true  quadrupeds,  enables  the  anterior  extremities  to 
approach  closely  together,  and  fall  perpendicularly  downwards  beneath 
the  trunk,  so  as  to  give  it  a steady  support.  The  sternum  is  elongated 
in  these  animals,  and  the  ribs  pass  from  the  spine  to  that  bone  so 
directly,  without  making  any  angle,  that  they  approach  near  to  the 
cristas  of  the  ilia,  and  thereby  increase  the  extent  of  firm  support 
necessary  to  sustain  the  weight  of  the  viscera.  Even  with  these 
advantages,  the  muscles  of  the  abdomen  would  be  inadequate  to  the 
support  of  its  contents,  were  they  not  assisted  by  a layer  of  elastic 
substance,  which  is  placed  over  their  entire  extent,  and  which  of  itself 
marks  their  destination  for  the  prone  position. 

Though  the  upper  and  lower  extremities  present  several  points  of 
similitude,  they  yet  may  be  contrasted  so  as  to  show  that  they  are 
adapted  to  totally  different  purposes.  It  is  quite  obvious  that  the 
scapula  and  os  innominatum,  the  humerus  and  the  femur,  the  bones  of 
the  fore-arm  and  those  of  the  leg,  the  hand  and  the  foot,  are  respectively 
constructed  on  the  same  plan;  but  the  differences  which  they  present 
indicate  a difference  of  function. 

The  scapulae,  placed  on  the  supero-posterior  part  of  the  trunk,  are 
borne  off  by  the  clavicles  ; their  glenoid  cavities  are  directed  forwards 
and  outwards,  so  that  the  arms,  wdiich  are,  as  it  were,  appended  to 
them,  are  fitted  to  enjoy  a considerable  degree  of  motion  in  the  anterior 
and  lateral  directions.  But  in  true  quadrupeds  the  glenoid  cavities 
look  downwards,  and  are  approximated  closely  together,  so  that  the 
thoracic  limbs,  which  are  articulated  with  them,  descend  beneath  the 
fore  part  of  the  trunk  ; and,  as  they  are  thus  calculated  to  support  its 
weight,  they  possess  little  lateral  motion.  The  glenoid  cavity  in  man 
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is  quite  shallow,  so  that  the  globular  head  of  the  humerus  is  merely 
applied  to  its  surface ; but  the  acetabulum  is  a deep  cup-like  cavity, 
indicating  a quite  different  destination  in  the  two  joints.  The  breadth 
of  the  articular  surfaces  of  the  knee-joint,  and  the  peculiar  conformation 
of  the  ankle-joint,  as  contrasted  with  the  elbow  and  wrist,  are  abun- 
dantly sufficient  to  show  that  fixity  and  strength  have  been  designed 
in  the  one,  mobility  in  the  other.  This  difference  is,  if  possible,  more 
strongly  marked  in  the  conformation  of  the  hand  and  foot : the  latter, 
as  has  been  already  observed,  being  intended  to  support  the  body,  is 
placed  at  right  angles  beneath  the  leg;  the  former  is  continuous  with 
the  line  of  direction  of  the  fore-arm,  otherwise  it  could  not  be  guided 
with  sufficient  precision  to  the  different  objects  which  it  is  intended  to 
seize.  The  tarsal  bones  are  large,  firm,  and  strong;  those  of  the 
metatarsus  are  also  thick  and  large,  and  placed  all  in  a line.  That 
which  supports  the  great  toe,  being  the  stoutest  of  all  and  almost 
immovable,  ranges  with  the  others.  But  the  metacarpal  bones  are 
quite  difierently  disposed;  that  which  supports  the  thumb  admits  of 
considerable  motion  in  every  direction,  so  as  to  perform  a complete 
circumduction,  and  is  placed  so  much  out  of  line  with  the  others  that 
it  can  be  opposed  to  them,  as  in  grasping  different  objects.  The  hand 
and  foot  may  be  considered  as  divisible  each  into  two  parts,  differing 
in  their  degrees  of  mobility,  viz.,  the  digital  phalanges,  and  the  row  of 
bones  which  sustains  them.  The  movable  phalanges  of  the  hand  are 
as  long  as  the  carpal  and  metacarpal  bones  taken  together;  but  in  the 
foot,  they  are  not  a third  of  the  length  of  the  tarsal  and  metatarsal 
bones. 

No  part  of  the  osseous  system  of  man  affoi’ds  more  striking  evidence 
of  his  adaptation  for  the  erect  posture  than  the  cranium.  Resting  on 
the  summit  of  the  vertebral  column,  the  line  of  its  base  forms  a right 
angle  with  that  of  the  column  itself,  which  thus  affords  it  a firm  sup- 
port. The  condyles,  or  points  of  articulation,  are  situated  very  near 
the  centre  of  its  base,  being,  however,  a little  nearer  to  the  occipital 
protuberance  than  to  the  anterior  surface  of  the  jaws  ; by  this  arrange- 
ment very  little  active  power  is  required  to  maintain  it  in  equilibrio.* 
In  other  animals  the  condyles  are  placed  much  further  back ; so  that, 
instead  of  resting  on  the  column,  the  skull  is,  as  it  were,  appended  to 
its  extremity,  and  is  sustained  by  an  elastic  substance,  (ligamentum 
nuchse,)  which  is  attached  by  one  extremity  to  the  spinous  pro- 
cesses of  the  vertebrse,  and  by  the  other  to  the  occipital  protube- 
rance. The  head,  as  has  been  already  observed,  is  composed  of  two 
parts,  the  cranium  and  face;  the  one  being  intended  to  contain  the 
brain — the  material  instrument  of  the  mind ; the  other  to  enclose  the 
organs  of  sight,  smell,  and  taste.  The  more  the  organs  of  smell  and 
taste  are  developed  the  greater  is  the  size  of  the  face,  and  the  greater 
its  relative  proportion  to  the  cranium.  On  the  contrary,  the  larger 
the  brain,  the  greater  must  be  the  capacity  of  the  skull,  and  the  greater 
its  proportion  to  the  face.  On  this  principle,  a large  cranium  and  a 
small  face  indicate  a large  brain  wdth  a restricted  development  of  the 
sense  of  smell  and  taste;  but  a small  cranium  and  a large  face  mark 
an  opposite  conformation.  The  character  and  nature  of  animals  are 

• Lawrence  on  the  Characters  of  the  Human  Head,  passim. 
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determined  by  the  degree  of  energy  with  w’hich  their  different  functions 
are  performed ; they  are  guided  and  impelled  by  some  leading  pro- 
pensity or  disposition ; and  as  the  cranium  and  face  bear  to  the  brain 
and  organs  of  sense  the  relation  of  containing  and  contained  parts,  the 
study  of  their  relative  proportions  is  one  of  great  interest  to  the 
naturalist,  inasmuch  as  they  serve  as  indices  of  the  faculties,  instincts, 
and  capabilities  of  different  individuals  as  well  as  of  classes. 

Several  methods  have  been  suggested  for  determining  the  propor- 
tion of  the  cranium  to  the  face  ; the  simplest  is  that  of  Camper.  If  a 
line  be  drawn  upwards  from  the  side  of  the  chin,  over  the  most  promi- 
nent part  of  the  forehead,  it  will  form  an  angle  with  a horizontal  line 
drawn  backwards  over  the  external  auditory  foramen  from  the  margin 
of  the  anterior  nares ; the  size  of  the  angle  will  indicate  the  degree  of 
development  of  the  cranium  and  brain,  as  compared  with  that  of  the 
face  and  organs  of  sense.  In  the  crocodile  these  lines  are  so  nearly 
coincident  that  there  is  scarcely  any  appreciable  angle. 


In  the  Horse  it  measures*  . . . 23° 

Ram 30 

Dog 35 

Ouran-outangf  . . . . 56  to  60 

European  adult  ....  85 


Thus  we  find  man  at  the  top  of  the  scale  of  animated  beings,  distin- 
guished from  all  the  rest,  as  w'ell  by  his  external  conformation  as  by  his 
internal  organization.  When  the  mind  has  passed  in  review  the  many 
links  of  the  chain  which  connects  the  lowest  with  the  highest — the 
mere  animated  dot,  with  man  the  lord  of  the  creation,  it  cannot  fail  to 
be  struck  with  astonishment  at  the  immense  chasm  which  separates 
them.  Yet,’  when  each  link  of  the  chain  is  compared  with  that  which 
precedes  and  follows  it,  the  transition  from  the  one  to  the  other  is 
found  to  be  so  gradual  as  to  be  almost  imperceptible.  So  easy  are 
the  steps  of  ascent  from  the  organization  of  the  higher  orders  of 
the  quadrurnana,  up  to  the  human  species,  that  even  Linnaeus  felt  it 
difficult  to  assign  the  specific  characters  by  which  man  is  distinguish- 
able from  all  others;  but  any  doubt  that  may  have  existed  on  this 
subject  has  been  long  since  removed.  The  physical  and  moral  attri- 
butes of  man  are  universally  recognised  as  sufficient  to  elevate  him 
much  further  from  the  higher  mammalia  than  these  are  from  the  classes 
beneath  them;  and  in  the  opinion  of  Cuvier,J  he  should  be  considered 
not  merely  as  a distinct  species,  but  even  as  forming  a separate  order 
by  himself.  Whether,  then,  with  the  zoologist,  we  consider  the  physi- 
cal conformation  of  man  as  compared  with  that  of  other  animals,  or, 
with  the  moralist,  reflect  on  his  mental  powers  and  high  destination, 
we  can  scarcely  refrain  from  saying,  with  the  poet, 

Sanctius  his  animal  mentisque  capacius  altaj 

Deerat  adhuc,  et  quod  doininari  in  caetera  possit, 

Natus  est  homo. 


* Cuvier,  Lc9ons  d’Anatomie  Comparee,  tom.  ii.  p.  8. 

t Lawrence  on  Nat.  Hist,  of  Man.  t Regne  Animal,  tom.  i.  p.  81. 
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Into  the  composition  of  the 
thoracic  portion  of  the  skeleton, 
fiff.  79,  enter  the  sternum  and 
ribs,  which  are  proper  and 
peculiar  to  it,  and  the  verte- 
brae, which  are  common  to  it 
and  other  parts.  The  latter 
have  been  already  described. 

Fig.  79.  An  anterior  view  ofthe  thorax. 
1.  The  superior  piece  of  the  sternum.  2. 
The  middle  piece.  3.  The  inferior 
piece,  or  ensiform  cartilage.  4.  The 
first  dorsal  vertebra.  5.  'I'he  last  dor- 
sal vertebra.  6.  The  first  rib.  7.  Its 
head.  8.  Its  neck,  resting  against  the 
transverse  process  of  the  first  dorsal 
vertebra.  9.  Its  tubercle.  10.  The 
seventh  or  last  true  rib.  II.  The  cos- 
tal  cartilages  of  the  true  ribs.  12.  The 
last  two  false  ribs  or  floating  ribs.  13. 
Tlie  groove  along  the  lower  border  of 
the  rib. — VV.] 


[Fig.  79. 


THE  STERNUM  AND  ENSIFORM  CARTILAGE. 

The  sternum,  fig.  79,“  (os  pectoris:  xiphoides)  is  situated  in  the  median 
line,  at  1 he  fore  part  of  the  thorax:  it  is  flat  and  narrow,  but  not  of  equal 
w'idth  in  its  entire  extent,  being  broad  at  its  upper  part,  then  narrowed 
somew'hat,  after  which  it  widens  a little;  finally  it  becomes  compressed 
and  narrow  where  it  joins  the  ensiform  cartilage.  Its  direction  is 
oblique  from  above  downwards  and  forw'ards  ; and  the  inclination  for- 
wards, together  with  the  curve  backwards  in  the  dorsal  part  of  ihe 
vertebral  column,  causes  a considerable  increase  in  the  antero-pos- 
terior  diameter  of  the  thorax.  We  have  to  consider  successively  its 
surfaces,  extremities,  and  borders. 

The  anterior  surface,  slightly  convex,  and  subjacent  to  the  skin, 
gives  attachment  to  the  aponeurosis  of  the  pectoralis  major  and  to  the 
sterno-mastoid  muscles,  and  is  marked  by  four  transverse  lines,  indi- 
cating its  original  division  into  five  pieces.  The  union  betw’een  the 
first  and  second  of  these  pieces  (corresponding  with  the  insertion  of 
the  second  costal  cartilages)  is  frequently  cartilaginous  even  in  adult 
age. 

The  posterior  surface,  somewhat  concave,  looks  backwards,  towards 
the  cavity  of  the  thorax,  and  gives  attachment,  superiorly,  to  the 
sterno-hyoideus  and  sterno-thyroideus  muscles ; inferiorly,  to  the  tri- 
angularis sterni.  Along  the  middle  line  it  corresponds  with  the  interval 
left  by  the  divergence  of  the  two  pleurae  (anterior  mediastinum). 

The  borders  are  thick,  and  marked  on  each  side  by  seven  angular 
depressions  for  the  reception  of  the  cartilages  of  the  true  ribs,  which 
give  them  a notched  or  serrated  appearance. 

The  superior  extremity,  broad  and  thick,  is  slightly  excavated  from 
VOL.  I.  15 
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side  to  side,  and  presents  at  eac[>  corner  a depression  for  the  reception 
of  the  sternal  end  of  the  clavicle. 

The  sternum,  in  early  infancy,  is  divided  into  several  pieces,  but  in 
adult  age  two  only  remain  distinct.  These  two  pieces,  with  the  ensi- 
form  appendage,  at  one  time  received  names  derived  from  an  imputed 
likeness  of  the  whole  to  a sword;  but  the  last-mentioned  part  now  alone 
retains  the  designation  grounded  on  this  circumstance.* 

The  first  division  of  the  sternum^  (manubrium  or  handle)  is  broader 
and  thicker  than  the  other;  its  form  is  nearly  square;  its  lateral  margins, 
thin  and  oblique,  present  each  an  oblong  depression,  which  receives 
the  cartilage  of  the  first  rib;  and  at  each  inferior  angle  may  be  observed 
an  articular  half  notch,  which  articulates  with  the  second  rib.  The 
superior  border  is  hollowed,  and  hence  the  names  incisura  semilunaris 
or  furcula,  which  have  been  applied  to  it.  At  the  angles  which  bound 
it  are  the  fossm,  which  articulate  with  the  clavicles,  as  has  been 
already  stated.  The  inferior  border  is  straight,  and  united  to  the 
upper  extremity  of  the  second  piece. 

The  second  piece, = (the  body,)  much  longer  than  the  first,  is  marked 
on  its  anterior  surface  by  some  transv'erse  lines,  which  indicate  its 
original  division  into  separate  portions.  Both  surfaces  are  nearly  flat. 
The  upper  border  is  narrow,  corresponding  in  breadth  with  the  ter- 
mination of  the  first  bone,  with  which  it  is  connected  by  cartilage. 
The  lateral  margins  present  each  five  notches  for  the  reception  of  the 
cartilages  of  the  five  Iqwer  true  ribs,  and  a half  notch  superiorly,  which, 
with  a similar  depression  in  the  first  piece,  forms  a cavity  for  the 
second  costal  cartilage.  The  five  inferior  notches  approach  one 
another  more  closely  in  proportion  as  they  are  situated  lower  down, 
and  part  of  the  last  is  occasionally  made  up  by  the  ensiform  cartilage. 

If  the  sternum  is  examined  in  several  adult  skeletons,  it  will  be  found 
to  differ  in  form, — i.  e.  in  the  length  of  its  parts,  as  well  as  in  its 
breadth  at  given  points; — but  these  differences  are  very  various,  and 
are  not  so  considerable  as  to  require  detailed  notice.  Other  peculiarities, 
less  frequently  met  with,  and  of  more  importance, — such  as  divisions 
running  through  the  bone,  and  perforations  of  its  substance, — will  be 
treated  of  more  conveniently  in  the  account  to  be  given  of  the  ossifica- 
tion ; for  there  the  manner  of  their  production  can  be  explained  by 
reference  to  the  process  of  growth. 

The  inferior  extremity  of  the  sternum,  thin  and  elongated,  gives 
attachment  to  a cartilaginous  appendix,'*  called  the  ensiform  or  xiphoid 
(|i<pof,  a sword;  £i^o?)  cartilage,  which  in  most  cases  remains  in  the 
cartilaginous  state  until  an  advanced  period  of  life.  Its  form  varies 
considerably  in  different  individuals:  and  it  is  sometimes  bent  forwards, 
sonrietimes  in  the  opposite  direction,  and  sometimes  pierced  by  a hole 
at  its  centre  (fig.  80,  a,  b,  d).  It  gives  attachment  to  the  aponeurosis 
of  the  abdominal  muscles. 

* Vesalius,  while  stating-  that  others  regarded  the  sternum  and  ensiform  cartilage  as  re- 
sembling  a sword,  prefers  to  compare  the  pieces  of  the  sternum  to  the  handle  only  of  that 
weapon,  adding,  in  support  of  his  view,  the  curious  reason,  thus  expressed,  (Lib.  i.  p.  115,) 
“Secundum  autem  os,  illi  parti  congruit,  quam  maniis  tota  intus  cornpleclitur,  in  qua  sinus 
costarum  carlilaginibus  parati,  eum  prsestant  usum,  quern  in  gladiis  ex  manubrij  asperitate 
qutErimus,  quoties  intortis  nodosisq’  funiculis,  aut  scabra  piscis  cute,  illud  obduci  curamus.” 
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Articulations. — The  sternum  articulates  by  its  sides  with  the  carti- 
lages of  the  true  ribs, — by  its  upper  angles  with  the  clavicles,  and  by 
the  lower  end  it  is  connected  to  the  ensiform  cartilage. 

Fig.  80. 


c 


Various  conditions  of  the  sternum  are  represented  in  these  figures.  They  are  described 
incidentally  in  the  text.  1.  The  osseous  nucleus  of  the  first  piece.  1'.  Several  granules 
for  the  same.  2.  That  of  the  second  piece.  3,  4.  Those  of  the  third  and  fourth.  3',  4'. 
Double  nuclei  for  the  same.  * The  epi-sternal  granules. 

When  sawed  across,  this  bone  presents  a considerable  quantity  of 
loose  spongy  texture  in  its  interior,  with  a very  thin  lamella  of  compact 
tissue  on  its  outside; — hence  it  is  very  light. 

Ossification. — As  far  as  the  middle  of  foetal  life,  or  a little  later,  the 
sternum  is  altogether  cartilage  (fig.  80,  a).  After  that  time  the  ossi- 
fication begins  with  the  formation  of  osseous  granules  in  the  middle  of 
the  intervals  between  the  points  at  which  the  cartilages  of  the  ribs  are 
connected.  There  are  five  of  these  for  the  sternum  exclusive  of  the 
ensiform  appendage,  and  they  form  as  many  pieces.  The  process  of 
ossification  makes  its  appearance  in  the  first  piece  between  the  fifth  and 
sixth  months,  and  soon  following  in  the  second  and  the  third,  it  reaches 
the  fourth  at  the  end  of  foetal  life.  The  osseous  centre  of  the  last  (fifth) 
varies  considerably  in  the  time  of  its  appearance.  It  may  be  found 
soon  after  birth,  and  may  not  be  visible  for  a considerable  time  (one 
or  two  years)  after  that  period. 

In  many  cases  one  or  more  of  the  divisions  of  the  sternum  are  formed 
from  more  nuclei  than  one,  and  there  are  peculiarities  with  respect  to 
the  number  and  position  of  these  additional  granules  which  require 
notice. 

The  first  piece  has  often  two  points  of  ossification,  placed  usually 
one  above  the  other;  and  it  has  been  found  to  possess  three.  A number, 
which  I believe  to  be  very  unusual  (six),  is  contained  in  tbe  prepara- 
tion represented  in  figure  d,  1'.  The  second  has  not  often  more  than 
a single  granule  (b,  d^),  but  the  third,  fourth,  and  fifth  divisions  are 
frequently  formed  from  two  nuclei,  which  are  placed  laterally  with  re- 
spect to  one  another, — not  vertically,  as  occurs  in  the  first  piece  (d,  '*'). 

The  presence  of  two  points  of  ossification  having  the  relative  position 
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mentioned,  accounts  for  the  vertical  division  sometimes  found  to  run 
througli  one  or  more  of  the  sternal  pieces;  and  the  occurrence  of  a 
liolc,  of  various  size,  occasionally  met  with  in  the  middle  of  the  sternum, 
is  explained  by  reference  to  the  same  peculiarity  in  the  manner  of 
growth.  Thus: — in  the  ordinary  course  the  ossification  extending  un- 
interruptedly inwards  from  their  nuclei  the  lateral  parts  meet  and  join 
to  form  a single  piece  before  junction  takes  place  with  the  piece  im- 
mediately above  or  below.  But  supposing  the  formation  of  bone  to 
cease  when  the  parts  are  close  together,  the  division  which  in  all  such 
cases  exists  for  a time  will  become  permanent,  and  if  the  growth 
should  cease  sooner,  a larger  interspace  (a  hole)  will  be  the  result  (fig. 
80,  e).  Furiher,  if  the  interruption  to  the  progress  of  ossification  should 
occur  at  the  point  where  the  lateral  parts  of  two  sternal  pieces  would 
meet,  the  hole  is  likely  to  have  considerable  size,  fin'  it  may  then  result 
from  an  “ arrest  of  the  development”  proceeding  from  four  centres, — 
each  contributing  a part. 

The  five  pieces  of  the  sternum  constructed  in  the  manner  above 
detailed  begin  to  join  at  the  lower  end  of  the  bone.  The  fifth  piece  is 
joined  to  the  fourth  soon  after  puberty,  the  fourth  and  the  third  are 
united  betw'een  twenty  and  twenty-five  years  of  age,  and  the  body  of 
the  sternum  is  usually  not  completed  by  the  junction  of  the  third  piece 
to  the  second  before  thirty-five  or  forty  years.  Lastly,  the  first  division 
does  not  in  general  join  with  the  rest  of  the  sternum  at  any  period; 
but  should  its  union  happen  to  take  place,  it  is  only  to  be  met  wdth  in 
old  age. 

To  the  centres  of  ossification  here  described  M.  Brechet*  has  added 
two  small  epi-sternal  granules,  whose  position  is  sufficiently  shown  in 
the  indication  of  them  given  in  figure  e.  * * They  occur  only  at 
rather  advanced  periods  of  life ; but  they  do  not  appear  to  be  constant. 

The  ensiform  appendage  begins  to  ossify  some  years  after  birth, — 
the  time  in  different  cases  varying,  according  to  the  observation  of 
Bedard,  between  two  years  and  fifteen  or  eighteen.  The  ossification 
proceeds  from  a single  centre  situated  at  the  upper  part,  and  from 
this  it  gradually  extends  downwards  ; but  in  most  instances  a portion 
remains  cartilaginous  even  in  very  advanced  age. 

THE  RIBS  AND  THEIR  CARTILAGES. 

The  ribs  (costasf)  extend  from  the  dorsal  portion  of  the  vertebral 
column  to  the  sternunrv,  forming  arches,  which  enclose  the  lateral  parts 
of  the  thorax.  They  are  usually  twelve  in  number  at  each  side,  but 
cases  occasionally  occur  in  which  the  number  is  augmented  by  the 
addition  of  a cervical  or  a lumbar  rib,  to  which  reference  has  already 
been  made  in  describing  the  vertehrm  of  those  regions.  The  number 
may  also  be  diminished  to  eleven.  I have  lately  seen  an  instance  in 
which  this  diminution  was  accompanied  with  the  absence  of  a dorsal 
vertebra.  The  seven  superior  pairs,  which  are  united  by  means  of 

* “ Recherches  sui'  differentes  Pidees  du  Squelette  des  Animaux  Vertebies,”  &c.  in 
“ Annales  des  Sciences  Naturelles,”  2®  Serie,  t.  10  (Zoologie),  p.  91. 

t “As  if  they  were  ciistodes  of  those  principal  organs  of  the  animal  machine,  the  heart 
and  lungs.” — Monro,  “ The  Anatomy  of  the  Human  Bones,”  p.  234. — Edinb.  1726. 
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cartilaginous  prolongations  to  the  sternum,  are  called  sternal  or  true 
ribs;  the  remaining  five,  which  are  not  prolonged  to  the  sternum, 
being  denominated  asternal  or  false  ribs. 

The  ribs  do  not  arch  uniformly  from  the  vertebral  column  towards 
the  sternum  ; the  greater  number  consist  of  parts  of  two  circles  or 
arches  of  different  diameters,  the  anterior  being  much  the  larger. 
Thus  the  rib,  directed  at  first  backwards  from  its  connexion  with  the 
bodies  of  the  vertebrae,  reaches  and  is  supported  by  the  transverse 
process  (which  in  the  dorsal  region  is  inclined  backwards) ; after 
leaving  the  extremity  of  this  process,  it  turns  abruptly  outwards,  and 
finally  is  directed  forward  towards  the  sternum. 

In  their  length,  breadth,  and  direction,  these  bones  present  several 
varieties.  From  the  first  to  the  eighth  their  length  successively  in- 
creases, whilst  from  the  ninth  to  the  twelfth  they  gradually  decrease, 
so  that  the  last  is  very  little  longer  than  the  first. 

Their  breadth,  considered  in  the  whole  series,  diminishes  gradually 
from  the  first  to  the  tw'elfth  ; but  in  each  rib  it  is  greatest  tow'ards  its 
sternal  extremity. 

As  to  their  direction  in  reference  to  the  vertebral  column,  the  first 
forms  almost  a right  angle  with  it,  and  the  succeeding  ones  gradually 
incline  downwards,  so  that  their  anterior  extremity  is  lower  than  the 
posterior.  The  body  of  all  the  ribs,  except  the  first,  is,  as  it  were, 
twisted  on  itself,  so  that  their  two  extremities  cannot  be  made  to  rest 
at  the  same  time  on  a plane  surface. 

These  bones  present  two  surfaces,  two  borders,  and  two  extremities. 

The  external  surface  is  convex  and  smooth.  The  internal  is  con- 
cave, and  corresponds  with  the  pleura. 

The  superior  border,  smooth  and  rounded,  gives  attachment  to  the 
intercostal  muscles ; the  inferior  is  marked  on  its  inner  aspect  by  a 
groove  (sulcus  costalis),  fig.  79,“  which  is  for  the  lodgment  of  the 
intercostal  vessels,  and  also  gives  attachment  to  the  intercostal  mus- 
cles [at  its  external  and  internal  margin]. 

The  posterior  extremity,’'  somewhat  rounded  and  thicker  than  the 
other  parts  of  the  rib,  and  hence  denominated  its  head,  (capitulum 
costEe,)  presents  (except  in  the  instances  to  be  presently  stated)  two 
articular  faces  (separated  by  a slight  ridge)  which  articulate  with  the 
corresponding  small  surfaces  on  the  bodies  of  the  dorsal  vertebras;  the 
head  is  supported  by  a narrow'  round  part,®  or  nech,  terminated  exter- 
nally by  a tubercle,  (tuberosity,  tuberculum  costas,)®  which  is  smooth 
in  one  part  for  its  articulation  with  the  transverse  process  of  the  lower 
of  the  two  vertebras  to  which  the  head  is  connected,  and  rough  in  the 
other  for  the  insertion  of  the  posterior  costo-transverse  ligament. 

The  anterior  extremity  is  broad,  flat,  and  hollowed  at  its  tip  into  an 
oval  pit,  into  which  is  implanted  the  costal  cartilage. 

Between  the  tuberosity  and  the  most  convex  part  of  the  body  of 
each  rib  is  a rough  line,  marking  w'hat  is  termed  its  angle.  The  dis- 
tance of  the  angle  from  the  tuberosity  increases  gradually  from  the 
second  to  the  eleventh  inclusive.  In  the  last  it  is  not  perceptible : in 
the  first  it  is  not  distinguishable  from  the  tuberosity. 

15* 
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The  first  two  and  the  last  two  ribs  present  some  peculiarities  de- 
serving of  notice. 

The  first  ribs  is  shorter  and  broader  than  either  of  the  succeeding 
ones;  its  direction  is  nearly  horizontal;  its  body  not  being  twisted,  as 
is  the  case  in  other  ribs,  it  lies  evenly  when  placed  on  a plane  surface. 
One  surface  looks  upwards,  and  is  marked  by  two  very  slight  de- 
pressions (over  which  pass  the  subclavian  vessels),  and  an  intervening 
roughness,  sometimes  well  marked,  which  indicates  the  attachment  of 
the  scalenus  anticus  muscle.  The  other  surface  looks  downwards, 
towards  the  cavity  of  the  thorax.  The  external  border,  convex  and 
rounded,  is  surmounted  by  the  tuberosity;*'  the  internal  is  thin,  and 
forms  the  margin  of  the  superior  aperture  of  the  thorax.  The  anterior 
extremity  is  broad  and  thick  ; the  head,  which  articulates  with  the 
first  dorsal  vertebra, is  small,  presents  an  undivided  articular  surface, 
and  is  supported  by  a slender  neck. 

The  second  is  longer  than  the  first,  and  presents  externally  a promi- 
nent line  for  the  attachment  of  the  serratus  magnus  ; its  internal  surface 
is  somewhat  grooved  posteriorly. 

The  eleventh  has  no  groove  on  its  inferior  border,  nor  a tubercle, 
as  it  is  not  articulated  with  the  transverse  process  ; its  angle  is  scarcely 
perceptible,  and  the  head  has  but  one  articulating  surface.  The  carti- 
lage by  which  its  anterior  extremity  ends  is  unconnected  with  those 
of  the  other  ribs. 

The  twelfth  differs  little  from  the  preceding  one,  except  in  being 
shorter  ; it  has  neither  angle,  tubercle,  nor  groove,  and  as  its  anterior 
extremity,  which  is  pointed,  seems  loose  and  unattached,  it  is  called  a 
floating  rib.  The  same  designation  has  likewise  been  applied  to  the 


eleventh  rib. 

Ossification  begins  in  the  ribs  at  a very  early  period — somewhat 
before  it  has  made  its  appearance  in  the  vertebrae,  and  the  deposit  of 
osseous  matter  extends  rapidly  over  them.  Each  rib  (with  exceptions 

to  be  presently  noticed) 


IS 


one 


One  of  the  last  true  ribs.  1.  The  principal  piece.  2. 
The  epiphysis  of  the  head.  3.  The  epiphysis  for  the  tuber- 
cle. N.  B.  The  epiphyses  are  represented  of  somewhat  too 
large  size. 


formed  from 
principal  piece  (fig.  8F) 
and  two  epiphyses. 

The  epiphyses  are 
small  and  thin,  and  one 
of  them,  which  in  most 
ribs  is  slightly  angular 
in  shape,  belongs  to 
the  head,*^  the  other,  to 
the  tubercle.®  Their 
growth  commences  be- 
tween the  sixteenth  and 
the  twentieth  year  of 
age,  and  they  are 
united  to  the  rest  of  the 


bone  a few  years  after, — about  the  twenty-fifth. 

The  last  two  or  three  ribs  want  the  epiphysis  of  the  tubercle. 
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COSTAL  CARTILAGES. 

These  cartilages,  fig.  79,“  [cartilagines  costarum,]  are  twelve  iti 
number,  like  the  ribs,  of  which  they  form  the  elastic  continuation  ; their 
breadth  diminishes  gradually  from  the  first  to  the  last,  whilst  the  length 
increases  as  far  as  to  the  seventh,  after  which  it  becomes  less  in  each 
succeeding  one.  Their  line  of  direction  also  varies  considerably. 
The  first  descends  a little,  the  second  is  horizontal,  and  all  the  rest 
ascend  more  and  more  as  they  are  situated  low'er  down.  The  exter- 
nal or  costal  extremity,  convex  and  unequal,  is  implanted  into  the  end 
of  the  corresponding  rib.  The  internal  extremities  of  the  cartilages  of 
the  true  ribs,  smaller  than  the  external,  and  somewhat  pointed,  are 
articulated  with  corresponding  angular  surfaces  on  the  sides  of  the 
sternum ; each  of  the  cartilages  of  the  first  three  false  ribs,  becom- 
ing slender  towards  its  extremity,  is  attached  to  and  blended  with  the 
lower  border  of  that  which  is  next  above  it;  in  the  last  two  it  is 
pointed  and  unattached. 

The  first  cartilage  usually  becomes  more  or  less  ossified  in  adult 
age,  and  at  this  period  it  is  often  connected  to  the  sternum  by  bone. 
After  the  middle  of  life,  osseous  matter  is  likewise  deposited  to  a 
greater  or  less  extent  in  the  other  cartilages ; and  it  is  more  apparent 
at  a later  period  in  those  of  the  false  than  of  the  true  ribs. 

These  observations  apply  to  the  male  body  ; for  in  the  female  the 
process  of  ossification  does  not  affect  the  cartilages  until  old  age  has 
arrived,  and  it  always  affects  a comparatively  small  number,  if  it  should 
happen  to  extend  beyond  the  first,  which  commonly  is  not  the  case. 

Attachments  of  muscles  to  the  ribs  and  their  cartilages. — The  two 
layers  of  intercostals  to  the  contiguous  borders  of  all  the  ribs  ; the 
scaleni  to  the  first  and  second  ; the  pectoralis  major  to  the  cartilages 
of  the  true  ribs,  except  the  first;  pectoralis  minor  to  the  bodies  of  the 
third,  fourth,  and  fifth  ; rectus  abdominis  to  the  cartilages  of  the  last 
three  true  ribs  and  ensiform  cartilage ; obliquus  externus  to  the  last 
three  true  ribs,  and  all  the  false  : the  internal  oblique  and  transversalis 
to  the  cartilages  of  the  four  or  five  false  ribs ; the  diaphragm  to  the 
ensiform  cartilage,  and  to  those  of  the  last  six  ribs. 

The  serratus  magnus  to  the  nine  superior  ribs ; latissimus  dorsi  to 
the  four  inferior;  serratus  posticus  superior  to  the  third,  fourth,  and 
fifth  true  ribs  ; serratus  posticus  inferior  to  the  last  three;  sacro-lum- 
balis  to  the  angles  of  all  the  ribs ; levatores  costarum  a little  beyond 
their  tuberosities. 

BONES  OF  THE  SUPERIOR  EXTREMITY. 

The  upper  extremity  consists  of  the  shoulder,  the  arm,  the  fore-arm, 
and  the  hand.  The  shoulder  consists  of  the  scapula  and  clavicle:  the 
arm  of  the  humerus ; the  fore-arm  of  the  radius  and  ulna ; and  the 
hand  of  the  carpus,  metacarpus,  and  fingers. 

SCAPULA. 

This  bone,  (fig.  82,)  is  placed  upon  the  upper  and  back  part  of  the 
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thorax,  occupies  the  space  from  the  second  to  the  seventh  rib,  and 
forms  the  posterior  part  of  the  shoulder. 

Its  form  is  irregularly  triangular  and  flat.  It  presents  for  examina- 
tion two  surfaces,  three  borders,  and  three  angles. 


[Fig.  82. 


1.  The  supra-spinous  fossa, 
infra-spinous  fossa.  3.  The  supe- 
rior border.  4.  The  coracoid  notch. 


The  anterior  surface,  {fossa  subscapu- 
laris,  venter,)  looks  towards  the  ribs,  is 
triangular,  slightly  concave,  intersected 
by  prominent  lines  directed  from  within 
outwards  and  upwards,  and  therefore 
crossing  the  direction  of  the  ribs. 

The  posterior  surface  {dorsum  scapulcc) 
is  divided  into  two  parts,  but  unequally, 
by  a prominent  ridge,^“  (the  spine :)  of 
these  the  superior  one‘  is  called  fossa 
supra-spinata ; the  inferior,®  fossa  infra- 
spinata. 

Of  the  spine. — The  spine  of  the  scapula 
is  a prominent  ridge  of  bone,  flattened 
from  above  downwards,  commencing  at 
the  posterior  border  of  the  scapula,  with 
a smooth  flat  triangular  surface,^  from 
which  it  becomes  gradually  more  eleva- 

, ...  , , ted  as  it  proceeds  forwards,  until  it  ter- 

A posterior  view  of  the  scapula.  . , . ‘ , 

- 2.  The  miuates  m an  elongated  process,’®  (acro- 

mion,) which  surmounts  the  shoulder- 
. , joint.  The  form  of  the  spine,  considered 

5.  the  anterior  or  axillary  border.  i •,  u-  . r -i  ■ • . ■ 

6.  The  head  of  the  scapula  and  gle-  bv  itself  apart  from  the  acromion,  IS  tn- 

noid  cavity.  7.  The  inferior  angle,  angular ; hence  we  have  to  notice  its  two 

8.  The  neck  of  the  scapula,  the  ridge  surfaces,  and  three  borders.  Its  superior 

opposite  the  number  gives  origin  to  • pnnnavp  nnH  I'nniAintlv  with 

the  long  head  of  the  triceps.  9.  The  suriace  IS  concave,  and,  conjointly  WlHl 

posterior  border  or  base  of  tbe  sea-  the  superior  part  of  the  dorsum  of  the 
pula.  10.  The  spine.  11.  The  tri-  scapula,  forms  the  fossa  supra-spinata. 

inferior  surface  is  irregularly  trian- 
12.  The  acromion  process.  13.  One  gular,  constitutes  part  of  the  infra-spinous 
of  the  nutritious  foramina.  14.  The  fossa,  and  in  its  middle  may  be  observed 
coracoid  process.— w.]  ^ small  foramen,’®  for  a nutritious  vessel. 

On  the  projecting  border  of  the  spine,  which  is  rough  and  broad,  may 
be  noticed  two  margins,  of  which  the  superior  one  gives  attachment 
to  the  trapezius,  the  inferior  to  the  deltoid  muscle : the  intervening 
edge  is  subcutaneous.  The  anterior  or  attached  border,  or  base,  is 
united  with  the  dorsum  of  the  bone.  The  external  border,  which  is 
short,  round,  and  somewhat  concave,  approaches  the  neck  of  the 
bone,  and  is  continuous  with  the  under  surface  of  the  acromion. 

Of  the  acromion  process. — This  considerable  eminence’®  is  flattened 
in  the  direction  opposite  to  that  of  the  spine,  and,  projecting  outwards 
and  forwards,  forms  the  summit  of  the  shoulder-joint;  hence  its  de- 
signation (ax^ov,  a summit;  ufj-os,  the  shoulder).  Its  posterior  and  upper 
surface,  convex  and  somewhat  rough,  is  subcutaneous ; the  anterior 
and  inferior  one,  concave  and  smooth,  is  in  relation  with  the  supra- 
spinatus  muscle,  and  overlays  the  capsular  ligament  of  the  shoulder- 
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joint ; the  superior  border  presents,  anteriorly,  a narrow  oval  surface 
for  its  articulation  with  the  external  extremity  of  the  clavicle,  and  its 
summit  affords  attachment  to  the  coraco-acromial  ligament. 

fossa  supra-spinata,^  wider  towards  its  vertebral  than  the  other 
extremity,  is  filled  up  by  the  supra-spinatus  muscle.  The/ossa  infra- 
spinata,^  much  larger  than  the  preceding,  is  convex  in  the  middle, 
somewhat  concave,  or  rather  grooved  inferiorly.  Between  the  latter 
part  and  the  axillary  border  is  a slightly  raised  and  elongated  ridge, 
which  extends  from  the  glenoid  cavity  obliquely  downwards  to  within 
an  inch  of  the  posterior  angle  of  the  bone,  where  it  subsides  into  a 
flat  and  nearly  quadrilateral  surface.  This  latter  part  it  is  that  gives 
origin  to  the  teres  major  muscle,  and  over  it  slides  the  latissimus  dorsi. 
Along  the  upper  and  rounded  part  arise  the  fibres  of  the  teres  minor  ; 
whilst  the  line  of  division  between  them  marks  the  attachment  of  an 
aponeurosis,  common  to  these  muscles  and  to  the  infra-spinatus,  which 
occupies  the  remainder  of  the  fossa. 

Of  the  three  borders  of  the  scapula,  or  costae  (as  they  are  sometimes 
called),  the  superior  is  the  shortest;  at  its  outer  part  is  situated  a lu- 
naled  notch,^  [coracoid  notch,]  (lunula  ; incisura  semilunaris,)  which  is 
converted  into  a foramen  by  a ligament,  and  is  traversed  sometimes  by 
the  suprascapular  vessels  and  nerve,  but  usually  by  the  nerve  alone.  In 
front  and  external  to  this  opening  is  the  coracoid  process,^^  which  being 
thick,  elongated,  and  curved  on  itself,  is  named,  from  some  fancied  re- 
semblance to  a crow’s  beak  (j<oga|,  a crow  ; form).  This  process, 
superiorly  convex  and  unequal,  gives  attachment  to  the  coraco-clavicu- 
lar  ligament ; anteriorly,  to  the  pectoralis  minor  muscle  ; posteriorly,  to 
the  coraco-acromial  ligament;  and  by  its  extremity  to  the  short  head  of 
the  biceps  and  coraco-brachialis  muscles.  The  posterior,  or  vertebral 
border, named  also  the  “ base”  of  the  scapula,  is  the  longest  of  the 
three  ; superiorly  it  approaches  to  the  vertebral  column,  inferiorly  it  is 
more  removed  from  it.  The  portion  of  this  border  which  is  above 
the  spine  will  be  observed  to  incline  a little  outwards.  For  the  pur- 
pose of  more  easily  assigning  the  attachments  of  the  several  muscles 
which  are  connected  with  it,  we  may  regard  it,  though  very  thin,  as 
divisible  into  two  margins,  with  an  interspace;  these  are  stated  in  the 
enumeration  of  the  muscular  attachments.  The  axillary  border  is 
inclined  downwards  and  backwards  from  the  lower  margin  of  the 
glenoid  cavity  to  the  inferior  angle  of  the  bone ; hence  it  is  named  the 
irferior  costa  of  the  scapula.  It  is  of  considerable  thickness,  being 
surmounted  posteriorly  by  the  ridge  above  noticed  as  giving  origin  to 
the  teres  minor.  The  edge  itself  presents  a shallow  groove  running 
along  the  greater  part  of  its  extent.  It  corresponds  with  the  lower 
border  of  the  subscapular  muscle.  For  about  an  inch  beneath  the 
glenoid  fossa  there  is  a well-marked  linear  impression,  which  gives 
origin  to  the  long  head  of  the  triceps  muscle. 

Tlie  postero-superior  angle  is  formed  by  the  junction  of  the  base 
with  the  superior  costa  of  the  scapula  ; it  is  somewhat  inclined  out- 
wards. The  inferior  angle  is  placed  at  the  union  of  the  base  with  the 
axillary  or  inferior  border  of  the  bone;  upon  it  may  be  observed  an 
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elongated  fiat  surface  vvhicli  gives  origin  to  the  teres  major,  and  over 
wliich  slides  the  latissimus  dorsi  muscle.  At  the  convergence  of  the 
superior  and  inferior  borders  may  be  observed  a narrow  constricted 
part®  denominated  the  neck. 

The  neck  (cervix  scapulae)  separates  the  glenoid  fossa  and  the  coracoid 
process  from  the  rest  of  the  bone.  It  is  bounded  below  by  a slightly 
raised  rim  which  gives  attachment  to  the  fibrous  capsule  of  the  shoul- 
der-joint ; and  finally  the  rim  surrounds  the  articular  surface  of  the  bone 
which  is  called  the  glenoid  cavity^  a superficial  cavity;  £i5os). 

This  is  a shallow,  oval  depression,  broader  below  than  above,  covered 
with  cartilage  in  the  fresh  state,  and  deepened  somewhat  by  a fibro- 
cartilaginous border,  which  passes  round  it  from  the  long  tendon  of  the 
biceps  muscle,  whose  origin  is  at  its  upper  margin  ; its  longest  diameter 
is  perpendicular,  its  direction  outwards  and  forwards.  In  this  last 
respect,  however,  it  varies  considerably;  for  during  the  more  extended 
motions  of  the  humerus,  the  scapula  is  made  to  turn,  as  it  were,  on  a 
pivot  driven  through  the  centre  of  its  dorsum,  by  which  means  the 
glenoid  cavity  is  kept  constantly  in  apposition  with  the  head  of  the 
humerus,  which  is  the  chief  security  against  its  dislocation. 

The  scapula  articulates  by  its  glenoid  cavity  with  the  humerus,  and 
by  the  acromion  process  with  the  clavicle. 

It  afl'ords  attachment  to  the  following  muscles : — The  subscapular 
fossa  (the  anterior  or  costal  surface  of  the  bone)  to  the  subscapularis 
muscle.  Posterior  or  dorsal  surface, — the  spine  (by  its  border  and 
the  acromion)  superiorly  to  the  trapezius,  inferiorly  to  the  deltoid  : the 
fossa  supra-spinata,  by  its  posterior  two-thirds,  to  the  muscle  of  the 
same  name;  the  fossa  infra-spinata,  in  the  greater  part  of  its  extent, 
to  the  infra-spinatus ; by  a slight  oblique  line  situated  near  the  inferior 
angle,  to  the  aponeurosis  common  to  the  infra-spinatus,  teres  minor, 
and  teres  major ; by  a narrow  rounded  surface,  near  the  axillary  border, 
to  the  teres  minor ; by  the  flat  surface,  at  its  inferior  angle,  to  the  teres 
major. 

The  superior  border,  near  the  margin  of  its  notch,  to  the  omo-hyoi- 
deus;  the  coracoid  process,  anteriorly,  to  the  pectoralis  minor,  by  its 
summit  to  the  biceps  and  coraco-brachialis.  The  posterior  border  or 
base,  anteriorly,  to  the  serratus  magnus;  posteriorly,  to  the  supra- 
spinatus  and  infra-spinatus;  in  the  interspace  to  the  rhomboidei  and 
to  the  levator  anguli  scapulae.  The  inferior,  or  axillary  border,  at  its 
upper  part  by  a rough  ridge  to  the  long  portion  of  the  triceps  extensor; 
posteriorly,  by  an  unequal  surface,  to  some  fibres  of  the  teres  minor; 
inferiorly,  to  the  teres  major. 

The  inferior  angle  to  the  teres  major,  and  occasionally  to  some 
fibres  of  the  latissimus  dorsi ; the  anterior  angle  (glenoid  cavity),  by 
its  upper  margin,  to  the  long  head  of  the  biceps  muscle. 

The  scapula  has  several  centres  of  ossification,  and  the  greater  part 
of  the  bone,  as  in  most  other  cases,  is  formed  from  one  of  them. 
This  nucleus  appears  at  the  time  that  osseous  matter  is  first  deposited 
in  the  vertebrae,  and  from  it  the  ossification  spreads  in  different  direc- 
tions, to  the  spine,  the  glenoid  cavity,  and  in  short  over  all  the  bone, 
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except  the  coracoid  process,  the  acromion,  the  lower  angle,  and  the 
base,  each  of  which  is  a distinct  formation. 

At  birth  the  parts  last  named  are  cartilaginous. 

An  osseous  granule  appears  in  the  middle  of  the  coracoid  process 
(fig.  83,  A usually  in  the  course  of  the  first  year  after  birth,  and  this 


Fig.  83. 


The  scapula  is  here  represented  at  various  periods  of  its  growth.  The  figure  marked  A, 
shows  the  condition  of  the  bone  at  about  the  end  of  the  first  or  beginning  of  the  second 
year  of  age;  ossification  is  largely  extended  from  the  primary  centre,  and  a nucleus  has 
appeared  in  the  coracoid  process.  B.  From  a boy  aged  about  fifteen  or  sixteen  years ; the 
coracoid  process  is  partly  joined  at  its  base,  and  nuclei  have  appeared  in  the  acromion  and 
in  the  lower  angle.  C,  shows  the  condition  of  the  bone  at  seventeen  or  eighteen  years  of 
age.  A second  point  has  formed  in  the  acromion,  and  the  ossification  of  the  base  is  ad- 
vanced. D.  The  scapula  of  a man  about  twenty-two  years  of  age.  The  epiphyses  of  tlie 
acromion  and  the  base  are  still  separable.  A thin  epiphysis,  which  exists  on  the  coracoid 
process  of  the  preparation  represented  in  the  sketch  has  been  accidentally  omitted.  N.  B. 
One  of  those  figures  (C)  is  to  be  regarded  as  altogether  an  illustrative  plan.  I do  not 
possess  a preparation  showing  this  stage  of  the  growth  of  the  bone. 

part  being  largely  ossified,  is  joined,  or  about  to  join,  the  rest  of  the 
scapula  when  the  remaining  pieces  begin  to  form. 

The  additional  centres  of  ossification  succeed  one  another  rapidly, 
between  the  fifteenth  and  seventeenth  years,  generally  showing  them- 
selves in  the  following  order: — 1.  in  the  acromion  near  the  base; 
— and  in  the  upper  part  of  the  coracoid  process;  2.  the  lower  angle  ; 
3.  again  in  the  acromion;  4.  the  base.  The  several  pieces  constructed 
from  these  nuclei  may  be  regarded  as  epiphyses.  Each  of  them  re- 
quires some  remark. 

The  base  of  the  acromion  is  an  extension  from  the  primary  centre 
of  ossification  through  the  spine,  and  the  extent  to  which  the  ossification 
from  this  source  reaches  varies  in  different  cases  (fig.  83).  The  re- 
mainder of  the  process  is  produced  from  two  or  more  irregular  nuclei 
(c  ® ®),  which  unite  one  to  the  other,  and  form  a single  piece  to  be 
subsequently  joined  to  the  spine,  or  rather  to  the  projection  from  this 
(fig.  83,  d). 

On  the  convex  part  of  the  coracoid  process  where  it  turns  forward. 
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a thin  scale  (an  epiphysis)  forms  after  the  process  has  been  joined 
to  the  general  mass  of  the  scapula.  I have  observed  this  epiphysis  to 
be  in  general  broad  at  the  upper  part,  and  to  taper  downwards  to  the 
notcli  on  the  upper  margin  of  the  scapula. 

The  lower  angle  and  the  contiguous  part  of  the  base  are  always 
ossified  separately  (b,  c,  d,'’).  The  remainder  of  the  base  is  also  to  be 
considered  a distinct  growth  (c,  d,'‘);  but  from  the  appearance  of  com- 
pleteness presented  by  its  upper  part  in  some  scapulae  of  young  bodies, 
I think  it  not  unlikely  that  a portion  of  it  is  occasionally  formed  by 
extension  from  the  general  ossification  of  the  bone.  The  point,  how- 
ever, requires  further  investigation. 

The  epiphyses  are  joined  to  the  bone  between  the  ages  of  twenty- 
two  and  twenty- five  years. 


THE  CLAVICLE. 


The  clavicle,  fig.  84,  [clavicula,]  {clavis,*  a key,)  or,  as  it  is  popularly 
called,  the  collar-bone,  is  extended,  transversely,  between  the  acromion 

process  of  the  scapula  and  the 
[Fig.  84.  summit  of  the  sternum,  which 

it  serves  to  connect;  its  direc- 
tion, however,  is  not  exactly 
horizontal,  the  acromial  end 
being  slightly  elevated.  This 
bone  is  curved  somewhat  like 
. ^ an  italic  f,  the  degree  of  the 

Anterior  View  of  riffht  clavicle.  1,  Anterior  face  , i • i • 

of  the  body.  2.  Sternal  extremity.  3.  Articular  CUrvature  being  less  lU  yOUng 
surface.  4.  Scapular  extremity.  5.  Articular  sur-  ctncl  f6i;TlHl6  SubjGClS  thcUl  in 
face.  6.  Attachment  of  coraco-davicular  ligament,  fyiale  adults;  it  is  rather  thick 


7.  Attachment  of 
Smith  and  Horner. 


costo-clavicular  liffament.- 


and  somewhat  triangular  to- 


wards its  sternal  end,  but  broad 
and  flat  towards  the  scapular  extremity;  it  presents  for  our  considera- 
tion a body  and  two  extremities. 

The  superior  surface  of  the  body  is  principally  subcutaneous.  The 
inferior  surface  presents,  near  the  sternal  extremity,  inequalities  for  the 
attachment  of  the  costo-clavicular  ligament;  in  the  centre,  a longi- 
tudinal depression,  giving  attachment  to  the  subclavius  muscle,  the 
foramen  for  the  entrance  of  the  medullary  vessels,  and,  more  exter- 
nally, a rough  oblique  line,  to  which  the  coraco-clavicular  ligament  is 
attached  ; this  surface  corresponds  internally  to  the  first  rib,  externally 
to  the  coracoid  process  and  the  shoulder-joint,  and  in  the  middle  to  the 


* Various  reasons  have  been  assigned  for  the  name  by  which  this  bone  is  distinguished. 
It  has  been  said  to  be  taken  from  the  likeness  to  a peculiar  form  of  key.  By  most  writers 
the  name  is  considered  to  have  been  derived  from  uses  attributed  to  the  bone:  such  as  that, 
key-like,  it  closes  the  chest;  or  that,  as  “a  stay,”  it  connects  the  scapula  to  the  trunk. 
Thus,  Riolanus — who  is  cited  because  of  his  character  for  extensive  erudition — says  (Com- 
ment, de  Ossibus,  cap.  21),  “Clauis  siue  clauicula  diciturquod  Thoracern  claudat 

Nam  ex  Aristoteie  Clauis,  os  claudens  thoracern  et  instrumentum  quo  aliquid  clauditur 

significat Vel  quia  clauis  modo  firmet  et  stahiliat  cum  sterno  omoplatam.  In 

architectura  claues  appollantur  ligna  aliis  firmitudincm  prmstantia.” 
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axillary  vessels  and  brachial  plexus  of  nerves.  The  anterior  border  is 
broad  and  convex  towards  the  sternal,  thin  and  concave  towards  the 
scapular  extremity ; the  posterior  border  presents,  of  course,  the  oppo- 
site arrangement  of  curvatures. 

The  internal  or  sternal  extremity,®  is  inclined  downwards  and  for- 
wards; it  is  considerably  thicker  than  the  other  parts  of  the  bone,  and 
terminates  in  a triangular  unequal  surface,  which  is  convex  from  above 
downwards,  concave  from  behind  forwards ; this  is  tipped  with  carti- 
lage, and  articulates  with  the  sternum,  the  articular  surface  of  which 
it  much  exceeds  in  size;  its  entire  circumference  gives  attachment  to 
ligaments.  The  external  or  scapular  extremity,^  compressed  and 
flattened,  inclines  a little  backwards  and  upw’ards,  and  articulates 
with  the  acromion  by  a narrow  oblong  surface  which  is  covered  with 
cartilage. 

Attachments  of  muscles. — The  clavicle  gives  attachment,  by  the 
superior  surface  of  its  sternal  extremity,  to  the  sterno-cleido-mastoid ; 
the  longitudinal  depression  on  its  inferior  surface,  to  the  subclavius; 
the  anterior  border,  by  its  sternal  half,  to  the  pectoralis  major ; by  its 
acromial  third,  to  the  deltoid;  the  posterior  border,  by  its  acromial 
third,  to  the  trapezius. 

Articulations. — The  clavicle  articulates  with  the  sternum  and  the 
acromion  process  of  the  scapula. 

Peculiarities  in  the  sexes  and  in  individuals. — The  clavicle  of  the 
female  is  more  slender  and  less  curved  than  that  of  the  male.  But 
occasional  instances  occur  which  do  not  conform  to  this  general  state- 
ment— which  are  even  directly  opposed  to  it.  These  exceptional  cases 
are  in  a great  measure,  if  not  altogether,  referable  to  circumstances 
to  be  noticed  in  the  following  paragraph.  It  is  also  less  bent  in  young 
persons  than  in  adults. 

The  curves  of  the  bone  are  greatest  in  persons  employed  in  laborious 
occupations,  and  its  ends  become  enlarged  under  the  influence  of  the 
same  circumstances.  It  has  likewise 
been  found  that,  from  the  same  cause,  a 
difference  may  exist  between  the  cla- 
vicles of  the  same  person — insomuch 
that  M.  Cruveilhier  states,  he  was  en- 
abled to  predicate  correctly  of  a person 
that  he  was  left-handed,  founding  his 
judgment  solely  on  the  relative  size  of  a-  The  clavicle  of  a foetus.  1.  This 
the  sternal  ends  of  the  clavicles.  figure  is  taken  from  the  clavicle  of  a 

^ .f.  rni  I'll  • i man  who  had  attained  to  about  twenty- 

Ossif  cation.  The  clavicle  begins  to  three  years  of  age.  N.  B.  The  epi- 
ossify  before  any  other  bone.  It  is  physis  is  represented  of  somewhat 
formed  from  one  principal  piece  and  a grsa-ter  size  (thicker)  than  it  is  m 
thin  epiphysis,  which  belongs  to  the 

inner  or  sternal  end  of  the  bone.  The  epiphysis  begins  to  form  between 
the  eighteenth  and  twentieth  year,  and  it  unites  to  the  rest  of  the  bone 
a few  years  after, 

THE  HUMERUS. 

The  humerus  or  arm-bone,  ffg.  86,  (os  humeri,)  the  largest  bone  of 
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Fig.  85. 
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[Fig.  86. 


the  upper  extremity,  extends  from  the  scapula  to 
the  bones  of  the  fore-arm,  witli  each  of  which  it 
is  articulated.  Its  direction  is  vertical,  with  an 
inclination  inw’ards  towards  the  lower  end.  Long 
and  irregularly  cylindrical  in  form,  the  humerus 
is  divisible  into  a body  and  two  extremities. 

The  body  or  shaft  of  the  bone,^  thick  and 
rounded  superiorly,  is  somewhat  expanded,  and 
triangular  interiorly.  It  is  divided  into  two  nearly 
equal  surfaces  by  two  longitudinal  lines,  of  which 
one  is  external  and  anterior,^®  the  other  internal 
and  posterior.*®  These  lines  or  ridges  may  be 
considered  as  rising,  the  former  from  the  external, 
the  latter  from  the  internal  condyle,  near  to  which 
they  are  well  marked,  but  gradually  subside  as 
they  proceed  upwards  on  the  body  of  the  bone: 
they  afford  attachment  to  the  inter-muscular 
aponeuroses.  The  external  one  is  interrupted 
about  the  middle  by  an  oblique  depression,  or 
groove,  which  runs  from  above  downwards,  and 
marks  the  course  of  the  musculo-spiral  nerve  and 
superior  profunda  artery;  the  surfaces  separated 
by  these  lines  are  named  posterior  and  anterior. 
The  posterior  surface  is  round  superiorly,  and  in- 
clined a little  inwards;  in  the  lower  part  it  is 
f.  TLe1haftTfVe“btt  b''oad,  flat,  and  turned  rather  outwards ; it  is  co- 
2.  The  head.  3.  The  ana-  vered  in  the  entire  of  its  extent  by  the  triceps 
tomical  neek.  4.  The  extensor  muscle,  and  towards  its  middle  may  he 

peater  tuberosity.  5.  The  ^ small  foramen  for  the  medullary  ves- 

lesser  tuberosity,  fa.  Ihe  , 

bicipital  groove.  7.  The  sels.  Ihe  anterior  surface  is  divided  superiorly 
anterior  bicipital  ridge,  into  two  Unequal  portions  by  a longitudinal 
bicipital  groove,®  directed  obliquely  downwards  and  in- 
Lfinto  which  the^deltoid  wards,  for  about  one-fourth  of  the  length  of  the 
is  inserted.  10.  The  nu-  bone ; this  lodges  the  long  tendon  of  the  biceps 
tritious  foramen.  11.  The  j^gyggjg  ggj  [g  therefore  named  the  bicipital 

The  trochlea;  13.  The  groove;  its  anterior  margin,"  gives  attachment  to 
external  condyle.  14.  The  the  pectoralis  major;  the  posterior,®  to  the  latis- 
internal  condyle.  15.  The  gjgrmg  dorsi  and  teres  major.  The  portion  of  the 
16.  The  internal  condyloid  anterior  surface  W'hich  IS  internal  to  this  groove 
ridge.  17.  The  fossa  for  is  smooth  in  tl.e  greater  part  of  its  extent,  and 
the  corOToid  process  of  the  presents,  towards  its  middle,  a linear  elevation  for 
“ the  insertion  of  the  coraco-brachialis,  and  lower 

down  an  oblique  medullary  foramen  externally  to  the  groove,  and  a 
little  above  the  middle  of  the  bone,  may  be  observed  a broad,  rough 
eminence,®  for  the  insertion  of  the  deltoid  muscle,  beneath  which  runs 
the  oblique  depression  already  noticed  as  corresponding  to  the  course 
of  the  musculo-spiral  nerve  and  the  accompanying  artery. 

The  superior  extremity  of  the  bone  presents  a large  hemispherical 
eminence,^  covered  with  cartilage  in  the  fresh  state,  and  directed  back- 
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wards  and  inwards  to  the  glenoid  cavity  of  the  scapula,  with  which  it 
articulates;  this  is  called  the  head  of  the  humerus.  It  is  bounded  by 
a slightly  depressed  groove,  sufficiently  marked  on  the  upper,  not  on  the 
under  aspect,  denominated  the  neck  of  the  bone.  The  axis  of  this  part 
does  not  coincide  with  that  of  the  rest  of  the  bone. — Supposing  the 
humerus  in  its  natural  position  with  respect  to  the  scapula,  if  the  axis 
of  its  shaft  be  vertical,  that  of  the  head  and  neck  of  the  bone  is  directed 
backwards  and  upwards.  A little  beneath,  and  to  the  outside  of  the 
head,  are  two  eminences,  wffiich  project  from  the  end  of  the  shaft  of 
the  bone,  and,  from  their  relative  size,  are  named  the  greater  and  lesser 
tuberosities  (tubercula).  The  greater  tuberosity*  is  external  and  pos- 
terior in  its  situation,  convex  in  its  outline,  and  marked  on  its  upper 
border  by  three  flat  surfaces  for  the  insertion  of  the  external  rotator 
muscles.  The  smaller  tuberosity,^  rounded  and  more  prominent  than 
the  other,  gives  attachment  to  the  subscapularis  muscle.  They  are 
separated  by  the  bicipital  groo\’e. 

The  lower  extremity. — Towards  its  lower  third  the  bone  widens, 
and  appears  compressed  and  somewhat  twisted  from  behind  forward; 
its  longest  diameter  is  transverse ; it  presents  internally  a considerable 
projection,*^  the  inner  condyle,  wffiich  is  inclined  backwards,  and  gives 
attachment  to  the  internal  lateral  ligament  of  the  elbow-joint,  and  to  a 
tendon  common  to  the  greater  number  of  the  anterior  muscles  of  the 
fore-arm.  Externally  is  situated  another  smaller  process*'^  {external 
condyle,)  to  which  are  attached  the  external  lateral  ligament  and  a 
tendon  common  to  the  muscles  of  the  posterior  and  external  surfaces 
of  the  fore-arm.  Between  the  condyles  is  placed  the  inferior  articular 
surface,  which  is  inclined  somewhat  forwards.  Proceeding  in  the 
enumeration  of  the  parts  wffiich  enter  into  its  composition  from  the 
radial  to  the  ulnar  side,  we  observe  a rounded  eminence,  (the  small 
head,  capitellum,)^  placed  rather  on  the  anterior  surface  of  the  bone, 
and  articulating  with  a cavity  observable  on  the  superior  extremity  of 
the  radius,  calculated  to  allow  of  all  that  freedom  of  motion  which  the 
radius  enjoys,  viz.,  flexion  and  extension  on  the  humerus,  and  prona- 
tion and  supination  by  rotation  on  its  own  axis; — a slight  groove  or 
depression  corresponding  with  the  circumference  of  this  eminence,  a 
semicircular  ridge,  wffiich  is  lodged  in  the  space  intervening  between 
the  radius  and  ulna; — a wdde  and  deep  groove  which  receives  the 
prominent  part  of  the  larger  sigmoid  cavity  of  the  ulna;  and,  lastly,  a 
prominent  ridge,  which  is  received  into  the  internal  part  of  the  same 
cavity.  This  prominence  descends  much  lower  than  the  external  por- 
tion of  the  articular  surface,  and  determines  an  obliquity  in  the  direc- 
tion of  the  humerus,  when  its  lower  extremity  is  made  to  rest  on  a 
plain  surface.  The  groove,  with  its  margins,  forms  a well-marked 
pulley-like  surface,*®  on  w’hich  the  sigmoid  cavity  of  the  ulna  moves 
in  flexion  and  extension ; hence  it  is  termed  the  trochlea.  At  the  fore 
part  of  the  inferior  extremity  of  the  bone,  and  immediately  above  the 
trochlea,  is  a superficial  depression,*’'  which  receives  the  coronoid  pro- 
cess of  the  ulna  during  flexion,  and  posteriorly  a more  considerable 
fossa,  which  lodges  the  olecranon  during  the  extension  of  the  fore-arm. 
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A modification  of  the  nomenclature  applied  to  these  diflerent  emi- 
nences has  been  proposed  by  Chaussier : retaining  the  term  trochlea 
for  the  surface  of  articulation  with  the  ulna,  he  calls  that  which  arti- 
culates with  the  radius,  the  condyle,  and  for  the  two  lateral  eminences 
of  insertion,  now  named  condyles,  he  substitutes  the  terms  epi-trochlea 
and  epi-condyle. 

Attachments  of  muscles. — The  posterior  surface  gives  attachment  to 
the  triceps  ; the  anterior  (by  the  posterior  margin  of  the  bicipital 
groove)  to  the  teres  major  and  latissimus  dorsi;  in  the  middle,  by  a 
slightly-marked  line,  to  the  coraco-brachialis ; inferiorly,  to  the  bra- 
chialis  anticus; — the  external  portion  of  the  same  surface,  superiorly, 
by  a rough  eminence,  to  the  deltoid ; by  the  anterior  margin  of  the 
bicipital  groove,  to  the  pectoralis  major.  The  greater  tuberosity  gives 
attachment,  by  the  three  flat  surfaces  on  its  upper  border,  to  the  supra- 
spinatus,  infra-spinatus,  and  teres  minor  muscles;  the  lesser  tuberosity 
to  the  subscapularis.  The  inferior  extremity,  by  its  outer  border,  to 
the  supinator  radii  longus  and  extensor  carpi  radialis  longior ; by  its 
external  condyle,  to  the  extensor  carpi  radialis  brevior,  extensor  com- 


Fig’.  87. 


Several  stages  in  the  ossification  of  the  humerus  are  shown  in  these  figures.  That 
marked  A,  is  the  representation  of  the  bone  of  a full-grown  foetus.  B.  The  condition  of  the 
bone  at  about  two  years  of  age.  C.  The  bone  in  the  third  year.  D.  At  the  beginning  of 
the  fifth  year.  E.  The  state  of  the  bone  about  the  twelfth  year.  F.  This  bone  is  from  a 
person  about  the  age  of  puberty. — 1.  The  primary  piece.  2.  Nucleus  for  the  head.  3.  That 
for  the  tuberosities.  4.  For  the  outer  side  of  the  lower  artieulating  surface.  5.  For  the 
inner  condyle.  6.  The  inner  part  of  the  lower  articulating  surface.  7.  The  external  con- 
dyle. 

N.  B.  The  separated  centres  of  the  upper  extremity  of  the  bone  in  figure  C,  have  not 
been  drawn  from  a preparation. 

Some  of  the  bones  are  represented  in  two  parts,  in  order  to  make  up  in  some  degree  for 
the  absence  of  the  proper  proportion  in  their  dimensions. 


munis  digitorum,  extensor  carpi  ulnaris,  anconeus  and  supinator  radii 
brevis ; by  the  internal  condyle,  to  a tendon  common  to  the  pronator 
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radii  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi  uliiaris, 
and  flexor  digiforum  sublimis. 

Jlrticulations. — The  humerus  articulaleg  with  the  glenoid  cavity  of 
the  scapula,  and  with  the  ulna  and  radius. 

Ossification. — The  humerus  begins  to  ossify  soon  after  the  clavicle, 
and  some  time  before  the  vertebrae.  From  a small  cylindrical  piece, 
appearing  at  the  middle,  the  formation  of  bone  extends  towards  the 
extremities,  involving  the  entire  shaft. 

At  the  end  of  foetal  life  the  shaft  of  the  humerus  is  ossified  nearly  in 
its  whole  length,  and  its  ends  are  altogether  cartilaginous,  (fig.  87,  a.) 

There  is  a trace  of  bony  deposit  in  the  head  of  the  bone  towards  the 
close  of  the  first  year  after  birth,  and  in  the  course  of  the  second  year 
a distinct  nucleus  has  formed  in  this  part  (b  ®).  Between  the  second 
and  third  years  a separate  centre  is  developed  for  the  tuberosities 
(c®).  (Bedard  mentions  two — one  for  each  tuberosity, — the  second 
being  very  small  and  appearing  after  the  fourth  year.)  The  osseous 
nuclei  of  the  head  and  tuberosities  enlarge,  join,  and  form  a large  epi- 
physis before  the  fifth  year  (fig.  87,  d). 

The  growth  of  the  lower  end  of  the  bone  is  more  complicated.  It 
begins,  after  the  expiration  of  the  second  year,  in  the  outer  part  of  the 
articular  surface — the  small  head  (c  *),  and  from  this  point  the  ossifica- 
tion extends  inwards  and  forms  much  the  larger  part  of  the  articu- 
lating end  of  the  bone  (d,  e,  f,^). 

Before  the  fifth  year  an  ossific  point  is  deposited  in  the  internal  con- 
dyle (d®).*  About  twelve  years  one  is  apparent  in  the  inner  side  of  the 
articulating  surface;  and  at  thirteen  or  fourteen  years  the  ossification 
of  the  external  condyle  is  begun  by  a distinct  centre  (e,  f,“^). 

Soon  after  the  last-mentioned  period,  or  about  sixteen  or  seventeen 
years,  the  external  condyle  and  the  two  parts  of  the  articulating  sur- 
face (being  previously  joined)  unite  with  the  shaft  of  the  bone.  The 
junction  of  the  internal  condyle  follows  at  about  the  eighteenth  year. 
And  thus  all  the  parts  of  the  lower  end  of  the  bone  have  united  with 
the  shaft,  while  the  epiphysis  of  the  upper  end,  whose  formation  began 
first,  is  still  separate.  Lastly,  this  too  is  no  longer  separable,  and  the 
bone  is  complete  about  the  twentieth  year. 

THE  RADIUS. 

The  radius,  shorter  than  the  ulna  by  the  length  of  the  olecranon 
process,  is  placed  at  the  external  side  of  the  fore-arm,  extending  from 
the  humerus  to  the  carpus.  It  is  broader  below  than  above,  slightly 
curved  in  its  form,  and  divided  into  a body  and  two  extremities. 

As  the  body,  or  shaft,  fig.  88,“  is  somewhat  triangular,  we  observe 

* As  the  date  mentioned  for  the  appearance  of  this  centre  of  ossification  is  much  earlier 
than  that  assigned  by  writers  who  treat  of  this  department  of  anatomy,  it  may  be  well  to 
state,  that  in  one  preparation  in  my  collection,  which  was  taken  from  a boy  ascertained  to 
have  been  a little  over  six  years  of  age  at  the  time  of  his  death,  the  ossification  of  the  inner 
condyle  is  well  advanced  ; — and  that  in  another — the  arm  of  a female  child  which  I ampu- 
tated in  consequence  of  an  accident  on  the  day  after  it  had  attained  the  fifth  year — a small 
osseous  granule  is  distinctly  formed  in  the  same  part. 
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on  it  three  surfaces,  bounded  by  three  margins,  or 
ridges.  Tlie  anterior  surface  expands  towards  the 
lower  part,  and  is  marked  along  its  middle  by  a lon- 
gitudinal groove  for  the  flexor  pollicis  longus  ; supe- 
riorly is  situated  the  foramen  for  the  medullary  ves- 
sels, its  direction  being  from  below  upwards;  andin- 
feriorly  a flat  surface,  corresponding  with  the  prona- 
tor quadratus.  The  posterior  surface,  convex  in  the 
greater  part  of  its  extent,  is  grooved  at  its  central 
third,  for  the  origin  of  the  extensors  of  the  thumb; 
the  external  surface,  X’ound  and  convex,  is  marked 
towards  its  middle  by  a rough  impression,^^  which 
gives  insertion  to  the  pronator  radii  teres.  Of  the 
margins  separating  these  surfaces,  the  posterior  is 
distinct  only  at  the  middle  part;  the  external  is 
round,  and  becomes  smooth  towards  the  lower  ex- 
tremity ; whilst  the  internal  is  acute  and  sharp,  for 
the  attachment  of  the  interosseous  ligament.  The 
body  is  terminated  superiorly  by  a rough  promi- 
nence“  (tuber  radii,)  termed  the  bicipital  tuberosity, 
from  its  giving  insertion  to  the  biceps  muscle. 

Above  the  tuberosity  the  bone  becomes  narrowed 
and  constricted  into  the  form  of  a neck,'^  .which  is 
again  surmounted  by  the  head,^^  intended  by  its 
extremity  to  articulate  with  the  round  convex  part 
of  the  lower  extremity  of  the  humerus,  its  small 
head,  while  its  margin  rolls  on  the  lesser  sigmoid 
cavity  of  the  ulna.  The  margin  is  smooth  and 
convex ; the  Upper  surface,  also  smooth,  is  a shallow 
cup-like  cavity ; and  both  are  covered  with  carti- 
lage in  the  recent  state. 

The  radius  at  its  lower  part  becomes  broad  and 
thick  ; the  anterior  surface  is  flat  and  expanded, 
being  covered  by  the  pronator  quadratus  muscle; 
it  is  bounded  below  by  a prominent  line,  which 
gives  attachment  to  the  anterior  ligament  of  the 
wrist-joint.  The  posterior  surface  is  convex,  and 
marked  by  longitudinal  grooves,  which  transmit 
the  tendons  of  the  extensor  muscles  ; of  these,  one, 
which  is  very  narrow  and  oblique  in  its  direction, 
and  nearly  in  the  middle  line,  lodges  the  tendon  of 
the  extensor  pollicis  (secundi  internodii).  At  the 
inner  or  ulnar  side  of  this  is  placed  another,  much 
broader,  which  transmits  the  tendons  of  the  exten- 
sor communis  and  indicator;  and  at  its  outer  side 
a third,  divided  into  two  parts  by  a linear  impres- 
sion, marks  the  passage  of  the  flexor  carpi  radialis,  longior  and  bre- 
vier. Corresponding  with  the  external  border  of  the  bone  is  another 
groove,  directed  obliquely  forwards,  and  divided  into  two  parts,  for 
the  tendons  of  the  extensores — primi  internodii  and  ossis  metacarpi 
pollicis.  The  outer  side  of  the  bone,  particularly  the  pan  correspond- 


The  two  bones  of  the 
fbre-arm  seen  from  the 
front.  1.  The  shaft  of 
the  ulna.  2.  The  greater 
sigmoid  notch.  3.  The 
lesser  sigmoid  notch, 
with  which  the  head  of 
the  radius  is  articu- 
lated. 4.  The  olecra- 
non process.  5.  The 
coronoid  process.  6. 
The  nutritious  fora- 
men. 7.  The  sharp 
ridges  upon  the  two 
bones  to  which  the  in- 
terosseous membrane 
is  attached.  8.  The 
capitulum  ulnse.  9. 
The  styloid  process. 
10.  The  shaft  of  the 
radius.  11.  Its  head 
surrounded  by  the 
smooth  border  for  ar- 
ticulation with  the  or- 
bicular ligament.  12. 
The  neck  of  the  radius. 
13.  Its  tuberosity.  14. 
The  oblique  line.  15. 
The  lower  extremity  of 
the  bone.  16.  Its  sty- 
loid process. — W.] 
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ing  with  the  ridge  which  separates  the  two  latter  grooves,  is  prolonged 
downwards,  and  named  the  styloid  process  it  affords  attachment  to 
the  external  lateral  ligament  of  the  wrist-joint.  On  the  inner  side  of 
the  bone  is  situated  a small  cavity,  (semilunar,)  covered  by  cartilage, 
which  articulates  with  the  inferior  extremity  of  the  ulna.  At  its  infe- 
rior extremity  the  radius  presents  its  carpal  articulating  surface,  sca- 
phoid (navicular),  which  is  included  between  the  base  of  the  styloid 
process  and  the  oval  cavity  just  mentioned,  bounded  before  and  behind 
by  two  rough  margins  for  the  attachment  of  the  radio-carpal  liga- 
ments. It  is  divided  from  before  backwards,  by  a line,  into  two  un- 
equal portions,  of  which  the  external  is  triangular,  and  articulates  with 
the  scaphoid  bone ; the  internal  is  square,  and  articulates  with  the  semi- 
lunar. 

Attachments  of  museles. — The  anterior  surface  of  the  body,  by  its 
grooved  part,  to  the  flexor  longus  pollicis ; by  the  oblique  line,  leading 
from  the  tuberosity  to  the  insertion  of  the  pronator  radii  teres,  to  the 
supinator  brevis  and  flexor  sublimis ; its  inferior  fifth  to  the  pronator 
quadratus;  the  posterior  surface,  by  a flight  concavity  in  the  middle, 
to  the  extensores  pollicis;  the  external  margin,  by  a rough  surface,  to 
the  pronator  teres ; inferiorly,  to  the  pronator  quadratus  and  the  supi- 
nator radii  longus ; whilst  the  posterior  part  of  the  bicipital  tuberosity 
gives  attachment  to  the  biceps  muscle. 

Articulations. — The  radius  articulates  with  the  humerus,  the  ulna, 
the  scaphoid  and  semilunar  bones. 

Ossification. — The 

radius  is  formed  from  Fig.  89. 

three  points  of  ossi-  <’ 

fication.  In  I he  shaft 
osseous  matter  begins 
to  form  at  its  middle 
immediately  after  the 
process  has  com- 
menced in  the  hume- 
rus, and  before  the 
vertebrre.  The  os- 
sification from  this 
centre  extends  nearer 
to  the  upper  than  to 
the  lower  end  of  the 
bone. 

At  the  ordinary 
time  of  birth  the 
radius  is  ossified 

except  the  ends, 

which  are  both  car- 
tilaginous. 

A nucleus  is  deposited  in  the  lower  end  in  the  course  of  the  end  of 
the  second  year,  and  in  the  upper  one  before  the  fifth  year.*  The 
epiphysis  formed  from  the  latter  is  flat  and  very  thin.  It  joins  the 

* This  statement  differs  widely  from  those  of  Meckel  and  Beclard.  The  former  mentions 
seven  years,  and  the  latter  eight  or  nine,  as  the  time  at  which  the  upper  epiphysis  begins 
to  ossily.  The  period  stated  in  the  test  has  been  fixed  on  after  repeated  observation. 


A.  The  radius  of  a full-grown  fcetus.  B.  That  bone  at  about 
two  years  of  age.  C.  At  five  years.  D.  About  eighteen 
years.  1.  The  primary  piece.  2.  The  ossific  point  or  epiphy- 
sis of  the  lower  end.  3.  That  of  the  upper  end. 
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bone  about  the  age  of  puberty.  The  lower  epiphysis,  of  greater  size, 
is  united  about  the  twentieth  year. 

THE  ULNA. 

The  ulna,  fig.  88,  (wXevii,  cubitus,)  is  placed  at  the  inner  side  of  the 
fore-arm  ; it  is  a long  and  rather  irregular  bone,  larger  at  the  upper 
than  at  the  lower  extremity, — a conformation  the  reverse  of  that 
which  obtains  in  the  radius. 

Its  body  or  shaft,  fig.  88,*  is  marked  off  into  three  surfaces  by  three 
prominent  lines.  These  are  all  broader  above  than  below,  in  conse- 
quence of  the  increasing  size  of  the  bone.  The  anterior  surface, 
slightly  depressed,  is  grooved  longitudinally  for  the  origin  of  the  flexor 
profundus,  and  marked  at  its  upper  third  by  a foramen,®  directed 
obliquely  upwards  for  the  medullary  vessels.  The  internal  surface, 
smooth  and  somewhat  excavated  superiorly,  is  covered  in  the  greater 
part  >of  its  extent  by  the  flexor  profundus  muscle;  it  becomes  round 
inferiorly,  where  it  is  subcutaneous.  The  external  surface,  rough  and 
irregular,  is  divided  into  two  parts,  of  which  one,  of  small  extent,  cor- 
responds with  the  superior  extremity  of  the  bone,  and  forms  an  elon- 
gated depression  for  the  anconeus  muscle  ; the  other,  reaching  to  the 
lower  extremity,  gives  origin  to  the  extensors  of  the  thumb  and  the 
supinator  radii  brevis.  Of  the  three  margins,  the  internal  and  posterior 
are  round,  and  for  the  most  part,  smooth ; the  external  is  sharp,  and 
gives  attachment  to  the  interosseous  ligament. 

At  the  superior  extremity  of  the  bone  are  situated  two  eminences,  so 
placed  as  to  bound  the  cavity  by  which  it  articulates  with  the  humerus. 
Of  these,  one  called  olecranon,*  (wXsvr),  ulna  ; xgSvov,)  is  nearly  on  a line 
with  the  shaft  of  the  bone ; the  other,  the  coronoid  process,®  (xogwvT),  a 
crow’s  beak ; £i5oj,)  projects  from  its  anterior  surface.  The  olecranon 
terminates  in  a rough  tuberosity  and  an  obtuse  point ; the  former  giving 
insertion  to  the  triceps  extensor;  the  latter  being  lodged,  when  the  arm 
is  extended,  in  the  posterior  cavity  at  the  end  of  the  humerus.  Ante- 
riorly, this  process  is  smooth  and  hollowed  out,  to  form  part  of  the 
surface  of  articulation  with  the  humerus;  posteriorly,  it  presents  a flat 
triangular  surface,  which  is  subcutaneous.  The  coronoid  process,  by  a 
gentle  ascent,  rises  upwards  and  forwards  from  the  anterior  surface  of 
the  bone,  and  terminates  in  a sharp  ridge,  which  overhangs  the  arti- 
cular surface,  and  is  received  during  flexion  into  the  anterior  depres- 
sion in  the  humerus  ; its  anterior  surface,  rough  and  triangular,  gives 
insertion  to  the  brachialis  anticus  muscle  ; its  upper  aspect  is  smooth 
and  excavated : its  inner  border  gives  attachment  to  the  internal 
lateral  ligament;  the  external  is  hollowed  into  a smooth  depression, 
the  smaller  sigmoid  cavity,  which  articulates  with  the  head  of  the 
radius.  The  great  sigmoid  cavity,^  formed  by  the  junction  of  the 
smooth  surfaces  of  these  two  processes,  has  been  so  named  from  some 
supposed  resemblance  to  the  form  of  the  Greek  letter  2 (tfiyiJia,  uSos, 
form),  as  it  was  originally  written.  Covered  by  cartilage  in  its  entire 
extent,  it  is  divided  into  two  parts  (but  unequally,  the  inner  one  being 
the  larger,)  by  a smooth  ridge  running  downwards  from  the  peak  or 
point  of  the  olecranon  to  that  of  the  coronoid  process.  This  ridge  and 
the  concavities  beside  it  correspond,  the  one  with  the  groove,  the  others 
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with  the  lateral  parts  of  the  trochlea.  At  the  margins  of  the  sigmoid 
cavity  may  be  observed  two  notches  which  mark  off  the  parts  of  the 
surface  which  belong  to  the  olecranon  and  the  coronoid  process 
respectively. 

At  the  inferior  extremity  of  the  bone,  which  is  small  and  rounded, 
are  situated  two  eminences,  of  which  the  external  one,  named  the  head 
of  the  ulna,®  round  and  covered  with  cartilage,  presents  two  aspects, 
of  which  one,  nearly  circular  in  its  form,  looks  towards  the  wrist-joint, 
and  corresponds  w'ith  the  triangular  fibro-cartilage  of  that  articulation; 
whilst  the  external  one,  narrow  and  convex,  is  received  into  the  semi- 
lunar cavity  in  the  contiguous  border  of  the  radius.  The  internal 
eminence,^  named  the  styloid  process,  projects  on  a line  with  the  pos- 
terior and  inner  surface  of  the  bone ; it  is  elongated  in  its  form,  and 
gives  attachment  to  the  internal  lateral  ligament  of  the  joint.  The 
head  and  the  styloid  process  are  separated  posteriorly  by  a groove, 
which  is  traversed  by  the  tendon  of  the  extensor  carpi  ulnaris,  and 
inferiorly  by  a depression  at  the  base  of  the  styloid  process,  into  which 
the  triangular  fibro-cartilage  is  inserted. 

Attachments  of  muscles. — The  anterior  surface,  superiorly,  and  in 
the  middle,  gives  attachment  to  the  flexor  digitorum  profundus  ; infe- 
riorly, to  the  pronator  quadratus  ; the  posterior  surface,  to  the  anconeus, 
the  extensor  carpi  ulnaris,  supinator  radii  brevis,  the  extensores  polli- 
cis,  and  the  extensor  indicis  ; by  the  posterior  longitudinal  line,  to  an 
aponeurosis  common  to  the  flexor  carpi  ulnaris,  flexor  digitorum 
profundus,  and  extensor  carpi  ulnaris.  The  superior  extremity, 
by  the  summit  of  the  olecranon  to  the  triceps  brachialis ; the  coro- 
noid process,  by  its 
cus ; and  by  its  in- 
ternal side,  to  the 
second  origin  of  the 
pronator  teres. 

Articulations. — The 
ulna  articulates  with 
the  humerus  and  the 
radius;  it  has  no 
point  of  contact  with 
the  carpal  bones,  but 
it  is  brought  into  re- 
lation with  the  cunei- 
form bone  by  means 
of  the  inter-articular 
fibro-cartilage. 

Ossification. — The 
ulna  begins  to  ossify 
both  in  the  shaft  and 
the  epiphyses  a short 
time  after  the  radius. 


'ear.  C.  From  a boy 
. The  bone  of  a male 

for  the  lower  end,  w 
(sometimes  later)  a epiphysis.  3,  The  epiphysis  of  the  upper  end. 


I Tip  print;  are  car-  bone  ot  a child  at  the  end  oi  the  fourth  v 
tilatLus  at  birth  ^ 

. S ■ person  at  nineteen  or  twenty  years  of  age. 

In  the  fourth  year  l.  The  primary  piece.  2.  The  nucleus 


anterior  rough  surface,  to  the  brachialis  anti- 
Fig.  90. 

B 


A.  The  ulna  of  a foetus  born  at  the  usual  period.  B.  The 
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granule  of  bone  forms  in  the  lower  end.  It  appears  in  the  middle  of  the 
head,  and  afterwards  extends  to  the  styloid  process.  The  upper  epiphy- 
sis is  very  small,  the  greater  part  of  the  olecranon  being  formed  from 
the  original  centre  of  ossification.  Ossific  matter  is  perceptible  in  this 
part  at  tlie  tenth  year  or  soon  after. 

The  epiphyses  join  : — the  superior  about  the  sixteenth  year  of  age, 
and  the  inferior  one  about  the  twentieth  year. 

THE  HAND. 

The  hand  is  composed  of  the  carpus,  metacarpus,  and  fingers. 

CARPUS. 

The  first  or  superior  part  of  the  hand  is  named  the  carpus  or  wrist, 
fig.  91  ; it  is  placed  between  the  fore-arm  and  the  metacarpus,  and 
composed  of  eight  small  bones,  which  are  disposed  in  two  ranges, 
each  consisting  of  an  equal  number.  Proceeding  in  the  enumeration 
from  the  radial  to  the  ulnar  side,  the  bones  which  constitute  the  first 
or  superior  range  are  thus  named  from  their  shape — scaphoid,  semi- 
lunar, cuneiform,  and  pisiform;  those  of  the  second  or  inferior  range 
are  the  trapezium,  trapezoid,  os  magnum,  and  unciform. 

The  dorsal  surface  of  the  carpus  is  convex,  the  palmar  concave  and 
irregular,  and  marked  by  four  bony  prominences,  across  which  is 
stretched  the  anterior  annular  ligament,  so  as  to  form  a canal  for  the 
transmission  of  the  flexor  tendons. 

BONES  OF  THE  FIRST  ROW  OF  THE  CARPUS. 

THE  SCAPHOID  BONE. 

The  scaphoid,  [os  scaphoideum,]  fig.  91,®  [lixacpri,  a boat,) — named 
also  os  naviculare  : cotyloides — is  the  first  of  this  row  and  the  largest. 

Its  position  is  oblique,  so  that  its  broad 
end  is  directed  towards  the  trapezium 

A diagram  showing  the  dorsal  surface  of  the 
bones  of  the  carpus,  with  their  articulations. — 
The  right  hand.  2.  The  lower  end  of  the  radius. 
1.  The  lower  extremity  of  the  ulna.  3.  The  inter- 
articular  fibro-cartilage  attached  to  the  styloid  pro- 
cess of  the  ulna,  and  to  the  margin  of  the  articular 
surfice  of  the  radius.  S.  The  scaphoid  bone.  L. 
The  semilunar  articulating  with  five  bones.  C. 
The  cuneiform,  articulating  with  three  bones. 
P.  The  pisiform,  articulating  with  the  cuneiform 
only.  T.  The  first  bone  of  the  second  row, — the 
trapezium,  articulating  with  four  bones.  T.  The 
second  bone,  — the  trapezoid,  articulating  also 
with  four  bones.  M.  The  os  magnum,  articulating 
with  seven.  U.  The  unciform,  articulating  with 
five. — W.] 

and  root  of  the  thumb,  whilst  the  narrow  one  inclines  inwards  and 
upwards  to  the  middle  of  the  articular  surface  of  the  radius. 

It  is  convex  on  one  side,  concave  on  the  other.  The  concave  or 
hollowed  (scaphoid)  surface  looks  obliquely  inwards  and  forwards, 


[Fig.  91. 
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and  is  that  which  determines  the  form  and  gives  name  to  the  bone. 
Its  upper  articular  surface,  convex  and  triangular,  is  applied  to  the 
radius;  the  lower,  also  convex,  articulates  with  the  trapezium  and  the 
trapezoid  bone.  Its  concavity  receives  part  of  the  head  of  the  os  mag- 
num ; close  to  this  is  a narrow  articular  surface  which  is  in  contact 
with  the  semilunar  bone ; on  its  radial  side  is  a rough  surface,  to 
which  is  attached  the  external  lateral  ligament  of  the  wrist-joint ; pos- 
teriorly is  a narrow  grooved  surface  for  the  attachment  of  ligaments ; 
and  anteriorly  is  a rough  surface,  the  inner  or  ulnar  half  of  which  is 
narrow  and  slightly  grooved,  whilst  the  outer  is  prominent  and  tuber- 
culated  for  the  attachment  of  ligaments.  It  articulates  with  five 
bones. 

THE  SEMILUNAR  BONE. 

The  name  of  this  bone  (l)  [os  lunatum]  is  taken  from  its  being  con- 
cave or  crescentic  on  its  inferior  surface.  Irregularly  triangular  in 
its  form,  convex  superiorly,  it  articulates  with  the  square  part  of  the 
articular  surface  of  the  radius ; inferiorly  concave,  with  the  os  mag- 
num and  the  unciform ; on  the  ulnar  side  with  the  cuneiform ; on  the 
radial  side  with  the  scaphoid ; anteriorly  and  posteriorly  it  gives 
attachment  to  ligaments.  It  articulates  with  five  bones. 

THE  CUNEIFORM  BONE. 

This  is  the  “wedge-shaped”  bonec;  sometimes  also  it  is  named 
from  its  form  “pyramidal,”  as  well  as  “os  triquetrum.” 

Superiorly,  it  is  in  relation  with  the  interarticular  fibro-cartilage  of 
the  wrist-joint ; inferiorly,  it  articulates  with  the  unciform  bone ; on 
the  ulnar  side,  gives  attachment  to  ligaments;  on  the  radial  side,  arti- 
culates with  the  semilunar  bone ; anteriorly  it  affords  attachment  to 
ligaments,  and  presents  a small  articular  surface  for  the  pisiform  bone. 
It  articulates  with  three  bones. 

THE  PISIFORM  BONE. 

The  “ pea-shaped”  bone  [os  pisiforme]  (p)  is  placed  on  a plane 
anterior  to  the  other  bones  of  the  carpus,  and  might  more  fitly  be 
considered  as  an  appendage  to  the  tendon  of  a muscle — a sesamoid 
bone — than  as  a portion  of  the  framework  of  the  carpus.*  The  form 
is  indicated  by  its  name  (pisum,  a pea),  and  to  it  is  due  another 
designation — os  subrotundum.  It  presents  but  one  articular  surface, 
which  is  situated  on  the  posterior  part,  or  base,  and  rests  on  the  anterior 
surface  of  the  cuneiform  bone.  It  affords  attachment  to  the  annular 
ligament  of  the  carpus,  to  the  flexor  carpi  ulnaris  muscle,  and  to  the 
abductor  of  the  little  finger. 

The  first  three  carpal  bones  form,  when  in  apposition,  a rounded 
convex  surface,  which  corresponds  with  the  concavity  presented  by 
the  radius  and  the  interarticular  cartilage.  The  greater  part  of  their 
lower  surface  constitutes  a deep  hollow,  which  receives  the  head  of 
the  os  magnum  and  a small  part  of  the  unciform  bone ; and  on  the 

* “Carpo  extra  ordinem  appositum  est,  assidens  patellse  in  modum,  aut  sesamoidei.” — 
“ B.  S.  Albini  de  sceleto  hum.  liber,”  p.  410. 
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outer  side  a part  of  this  range  (the  lower  convex  surface  of  the 
scaphoid)  is  received  into  a slight  depression  of  the  second  row, 
formed  by  the  trapezium  and  trapezoid.  (See  figure  91.) 

BONES  OF  THE  SECOND  JIOW. 

THE  TRAPEZIUM. 

The  name  of  this  bone  (t)  is  taken  from  its  presenting  four  unequal 
edges  at  its  posterior  aspect,  and  it  has  also  been  known  as  the  “ os 
multangulum  majus.”  It  is  placed  at  the  radial  border  of  the  carpus, 
between  the  metacarpal  bone  of  the  thumb  and  the  scaphoid  bone.  It 
is  known  by  the  angular  appearance  of  its  dorsal  surface,  and  by  the 
tubercle  and  groove  at  its  palmar  aspect. 

Superiorly  concave,  it  articulates  with  the  scaphoid  bone;  inferiorly, 
concave  from  behind  forward,  and  convex  transversely,  with  the  first 
metacarpal  bone;  on  the  ulnar  side,  with  the  trapezoid  bone,  and,  by 
a small  surface  situated  more  inferiorly,  with  the  edge  of  the  second 
metacarpal  bone  ; on  the  radial  and  posterior  sides  it  gives  attachment 
to  ligaments;  anteriorly  it  presents  a groove  traversed  by  the  tendon 
of  the  flexor  carpi  radialis,  and  a ridge  to  which  the  annular  ligament 
of  the  carpus  is  attached.  It  articulates  with  four  bones. 

THE  TRAPEZOID  BONE. 

This  is  a small  bone  (t)  compared  with  those  between  which  it  is 
placed,  viz.,  the  trapezium,  scaphoid,  and  os  magnum  ; in  form  and 
position  it  has  some  resemblance  to  a wedge,  and  but  little  to  a trape- 
zium, except  that  its  posterior  surface  is  bounded  by  four  unequal 
edges.  In  contradistinction  to  the  preceding  bone,  this  received  the 
name  “os  multangulum  minus.” 

It  articulates  superiorly  with  the  scaphoid  bone ; inferiorly,  with  the 
second  metacarpal  bone ; on  the  ulnar  side  with  the  os  magnum ; on 
the  radial  side,  with  the  trapezium  : the  anterior  and  posterior  surfaces 
afford  attachment  to  ligaments.  It  articulates  with  four  bones. 

OSMAGNDM.  ’ 

This  (m)  is  the  largest  of  the  carpal  bones ; its  form  is  oblong,  round 
superiorly,  cubic  inferiorly;  the  superior  surface,  named  its  “ head,” 
(whence  it  is  sometimes  called  “ os  capitatum,”)  is  supported  by  a 
narrowed  portion,  named  the  “neck;”  its  greatest  convexity  is  in  the 
antero-posterior  direction,  where  it  is  received  into  a cavity  formed 
by  the  scaphoid  and  the  semilunar  bone;  it  articulates,  inferiorly,  by 
three  distinct  surfaces,  of  which  the  middle  is  the  largest,  with  the 
second,  third,  and  fourth  metacarpal  bones ; on  the  ulnar  side,  with 
the  unciform  bone ; on  the  radial  side,  with  the  trapezoid  bone : the 
anterior  and  posterior  aspects  are  rough  (particularly  the  former)  for 
the  attachment  of  ligaments.  It  articulates  with  seven  bones. 

THE  UNCIFORM  BONE. 

The  “hook-shaped”  bone  (u)  [os  hamaturn]  (uncus,  a hook,)  is 
readily  distinguished  from  the  rest  by  the  curved  process  upon  its 
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palmar  surface:  it  articulates,  superiorly,  with  the  semilunar  bone; 
inferiorly,  by  two  distinct  surfaces,  with  the  fourth  and  fifth  metacarpal 
bones;  on  the  ulnar  side,  with  the  cuneiform  bone;  on  the  radial  side, 
wdth  the  os  magnum:  anteriorly  its  hooked  process  affords  attachment 
to  the  anterior  annular  ligament  of  the  carpus ; posteriorly  a rough  sur- 
face also  gives  attachment  to  ligaments.  It  articulates  with  five  bones. 


THE  METACARPUS. 

This  forms  the  second  or  middle  portion  of  the  hand,  being  situated 
between  the  carpus  and  the  phalanges  ; it  is  composed  of  five  bones, 
which  are  named  first,  second,  &c.,  in  their  [Fig.  92. 

numerical  order,  the  enumeration  being 
commenced  at  the  radial  side.  These  bones 
are  placed  parallel  one  with  the  other,  and 
nearly  on  the  same  plane,  with  thd  exception 
of  the  first,  which  is  more  anterior  than  the 
rest,  and  alters  in  its  relative  position  to 
them  in  its  various  movements. 

The  metacarpal  bones  vary  in  size.  The 
first  is  thicker  and  shorter  than  the  others. 

The  second  and  third  do  not  differ  strikingly 
one  from  the  other  in  dimensions,  and  they 
are  longer  than  the  rest.  The  fourth  exceeds 
the  fifth  in  size.  They  are  all  slightly  con- 
cave on  the  palmar  surface,  convex  on  the 
dorsal,  larger  at  their  extremities  than  in  the 
body  or  middle  part,  terminated  at  the  car- 
pal extremity  by  an  unequal  eminence,  and  n,.  . j • j 
at  the  digital  by  a rounded  head.  terior  or  palmar  aspect.  1.  The 

The  bodies  are  triangular  in  shape ; each  scaphoid  bone.  2.  The  semilu- 

preseriting  three  surfaces,  and  as  many  The  cuneiform.  4.  The 

I 1 t r ^ 11  pisiform.  0.  I he  trapezium.  6. 

borders.  Of  the  surfaces,  two  are  placed  The  groove  in  the  trapezium  that 
laterally,  the  third  looks  backwards ; one  of  lodges  the  tendon  of  the  flexor 

the  angles  is  in  front,  and  the  others  at  each  trape- 

-1  P j 1 r r'  tu-  u zoides.  8.  1 he  os  magnum.  9. 

side  of  the  dorsal  surface.  _ From  this  shape  The  unciform.  10,10  The  five 

and  position  of  the  sides,  it  results  that  the  metacarpal  bones,  ii,  ii.  The 
bones  become  narrow  towards  the  palmar  phalanges.  12,  12. 

aspect  of  the  hand,  and  that  the  spaces  be-  JJrd  row, "or  un^^uaJphiknSs" 
tween  them  (interosseous)  increase  from  14.  The  first  phalanx  of  the 
behind  forward.  thumb.  15.  The  second  and  last 

The  body  of  the  first  metacarpal  bone  thumb.-W.] 

wants  the  triangular  shape  of  the  others;  it  is  more  compressed  from 
before  backwards,  and  resembles  one  of  the  phalanges  in  shape. 
There  are  some  slight  peculiarities  of  the  dorsal  surface  in  the  several 
metacarpal  bones.  It  is  convex  and  smooth  in  the  first,  and  presents 
in  the  second,  third,  and  fourth,  a longitudinal  line,  which,  bifurcating, 
forms  the  sides  of  a triangular  surface,  extending  over  two-thirds  of 
their  length ; in  the  fifth,  also,  is  observed  a prominent  longitudinal 
line,  directed  obliquely  from  the  ulnar  to  the  radial  side.  The  lateral 
surfaces  afford  attachment  to  the  dorsal  interosseous  muscles. 

17 
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The  carpal  exiremilij  (base)  presents,  in  each,  some  peculiarities 
which  render  a separate  description  necessary.  By  reference  to  the 
ditlerence  of  their  carpal  extremities,  the  bones  may  be  distinguished 
one  from  the  other,  and  tlie  more  readily  if  their  relative  size  be  at 
the  same  time  taken  into  account.  On  the  superior  extremity  of  the 
first  is  observed  a surface,  concave  in  the  antero-posterior  direction, 
and  convex  from  side  to  side,  which  articulates  with  the  trapezium  ; 
this  bone  has  no  lateral  articulating  surface.  In  the  second,  an  angular 
depression  receives  the  trapezoid  bone,  and,  on  the  radial  side,  a small 
surface  articulates  with  the  trapezium  ; at  the  ulnar  side,  the  margin 
is  extended  obliquely  backwards,  so  as  to  become  wedged  in  between 
the  trapezoid  and  the  third  metacarpal  bone,  and  articulates  by  its  tip 
with  the  os  magnum.  On  the  third,  a nearly  plane  surface  articulates 
with  the  os  magnum  ; on  the  radial  and  ulnar  sides  are  surfaces  for 
articulation  with  the  contiguous  metacarpal  bones.  Two  articular 
surfaces  of  the  fourth  join  with  the  os  magnum  and  unciform ; the 
radial  side  has  two  surfaces,  and  the  ulnar  side  one,  for  articulation 
with  the  corresponding  surfaces  of  the  bone  on  each  side.  On  the 
fifth,  a conca  ve  surface,  directed  outwards,  corresponds  with  the  un- 
ciform bone  ; at  the  radial  side  is  a surface  for  the  fourth  metacarpal 
bone,  and  on  the  opposite  side  there  is  a prominence  without  an  arti- 
cular surface. 

The  digital  extremities  {heads)  of  all  are  convex,  and  articulated 
with  the  phalanges,  the  smooth  surfaces  extending  farther  on  the  pal- 
mar than  on  the  dorsal  aspect  of  the  bones;  and  on  the  sides  of  these 
are  inequalities  for  the  attachment  of  ligaments. 

BONES  OF  THE  FINGERS. 

These  are  fourteen  in  number ; each,  with  the  exception  of  the 
thumb,  having  three  separate  pieces  {phalavges,  internodia).  Of  these 
the  first  is  longer  than  the  second,  and  the  second  than  the  third.  Like 
other  long  bones,  each  is  divided  into  a body  and  two  extremities,  of 
which  one  represents  the  base  and  the  other  the  head.  Winslow  and 
some  other  anatomists  reckon  three  phalanges  in  the  thumb,  as  they 
conceive  that  its  posterior,  or  most  movable  bone,  resembles  the  first 
phalanges  of  the  fingers  rather  than  the  metacarpal  bones.  But  if  its 
conformation  be  examined  \^ith  attention,  more  especially  that  of  its 
anterior  extremity,  and  also  its  mode  of  articulation  with  the  bone  in 
front  of  it,  its  analogy  with  the  metacarpal  range  will  appear  more 
striking  than  with  the  first  digital  phalanges  ; and  so  it  is  considered 
by  Meckel,  Portal,  H.  and  J.  Cloquet. 

The  bodies  of  the  first  row  or  phalanx  are  convex  on  the  dorsal 
surface,  and  flat  from  side  to  side  on  the  palmar,  but  arched  from  be- 
fore backwards  ; the  palmar  surface  is  bounded  by  two  margins  which 
give  insertion  to  the  fibrous  sheaths  of  the  flexor  tendons. 

The  larger  or  posterior  extremities  present  an  oval  concave  surface, 
whose  greatest  diameter  is  from  side  to  side,  intended  to  receive  the 
convex  heads  of  the  corresponding  metacarpal  bones.  The  anterior 
extremities,  smaller  than  the  other,  end  in  two  small  lateral  condyles, 
with  a slight  groove  between  them,  both  being  adapted  to  the  base  of 
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the  contiguous  bones,  so  as  to  form  ginglymoid,  or  hinge  joints.  The 
articular  surface  is  prolonged  farther  on  the  palmar  than  on  the  dorsal 
aspect,  which  allows  a more  free  range  t'o  the  motion  of  flexion.  The 
margins  of  the  articular  surfaces  are  rough  and  prominent  for  the  at- 
tachment of  ligaments. 

The  second  or  middle  row  consists  of  four  bones,  the  thumb  having 
only  two  pieces  corresponding  with  those  of  the  first  and  last  phalanx. 
Smaller  than  the  preceding  set,  they  still  resemble  them  in  their  gene- 
ral outline.  The  broader,  or  posterior  extremity,  ends  in  an  articular 
surface,  divided  by  a slight  ridge  extending  from  before  backwards, 
the  lateral  parts  being  concave,  for  the  reception  of  the  two  eminences 
on  the  contiguous  bone ; the  anterior  extremity  is  divided  into  two 
lateral  convex  surfaces,  which  are  lodged  in  depressions  in  the  base  of 
the  last  phalanx. 

The  third  row  (phalanges  unguium,)  consists  of  five  pieces,  that  of 
the  thumb  being  the  largest.  They  are  convex  on  the  dorsal,  flat  on 
the  palmar  surface,  rough  at  the  summit,  which  corresponds  with  the 
points  of  the  fingers,  and  at  the  base,  for  the  attachment  of  ligaments 
and  the  flexor  tendons.  The  articular  surface,  at  the  base,  resembles 
that  of  the  base  of  the  second  phalanx,  in  having  tw'O  shallow  con- 
cavities divided  by  a central  convex  line. 

Attachments  of  muscles. — 1.  To  the  carpal  bones.  The  pisiform 
bone  gives  origin  to  the  abductor  minimi  digiti,  and  insertion  to  the 
flexor  carpi  ulnaris  ; the  trapezium  to  the  opponens  and  abductor  pol- 
licis  ; the  trapezoid  to  part  of  the  flexor  brevis  pollicis;  the  os  magnum 
to  part  of  the  same  ; the  unciform  to  the  flexor  brevis  minimi  digiti 
and  to  the  adductor. 

2.  To  the  metacarpal  bones.  The  jirst,  or  that  of  the  thumb,  gives 
insertion  to  the  extensor  ossis  metacarpi  pollicis  and  to  the  opponens 
pollicis,  and  origin  to  part  of  the  abductor  indicis  : the  second,  or  that 
of  the  fore-finger,  to  the  flexor  carpi  radialis  at  its  palmar  end,  and  to 
the  extensor  carpi  radialis  longior  on  the  dorsal  surface  of  its  base, 
and  by  its  lateral  surfaces,  to  the  first  tw'O  dorsal  interossei  muscles 
and  one  palmar ; the  third,  to  the  extensor  carpi  radialis  brevior,  to 
the  adductor  pollicis,  and  also  to  two  dorsal  interossei : the  fourth,  to 
two  dorsal  interossei  and  one  palmar  : the  fifth,  to  the  extensor  carpi 
ulnaris,  the  adductor  minimi  digiti,  and  to  one  dorsal  and  one  palmar 
interosseous  muscle. 

3.  To  the  bones  of  the  fingers.  Those  of  \\\q  first  range  of  the  four 
fingers  give  attachment  by  their  lateral  borders  to  the  tendinous  sheaths 
of  the  flexor  tendons;  their  dorsal  surface  is  covered  by  the  expansion 
of  the  extensor  tendons.  The  bones  of  the  second  row  give  insertion 
at  their  dorsal  surface  to  the  tendons  of  the  extensor  communis  ; the 
tendons  of  the  flexor  sublimis  are  inserted  into  their  bases  at  the  palmar 
surface.  The  third  set  gives  insertion  to  the  tendons  of  the  flexor 
profundus;  the  fibres  of  the  extensor  communis  are  also  continued  on 
their  dorsal  aspect. 

The  first  phalanx  of  the  thumb  gives  insertion  to  the  extensor  primi 
internodii,  to  the  flexor  brevis,  to  the  adductor  and  abductor  pollicis: 
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the  second  phalanx  to  the  flexor  longus,  and  to  the  extensor  secundi 
internodii. 


OSSIFICATION  OF  THE  CARPAL  BONES. 


The  carpus  is  altogether  cartilaginous  at  the  general  period  of 
birth  (fig.  93,  a).  In  the  course  of  the  first  year  after,  ossification 
begins  in  the  os  magnum,  which  is  followed  speedily  by  the  unciform 
bone  (b.  ^ “) 


Fig.  93. 


A.  The  state  of  (he  various  parts  of  the  hand  in  a full-grown  foetus  is  shown  in  this  figure. 
There  is  no  osseous  point  in  tlie  carpus,  but  the  metacarpal  bones  and  the  phalanges  are 
ossified  to  a considerable  extent,  b.  This  figure  represents  the  state  of  the  bones  about  the 
end  of  the  first  year  after  birth ; c.  shows  their  condition  about  the  third  year ; n.  at  the  fifth 
year ; and  e.  about  the  ninth. 


1.  Os  magnum.  2.  The 
Fig.  94.  unciform  bone.  3.  The 

pyramidal  or  cuneiform.  4. 
Semilunar.  5.  Trapezium. 
6.  Scaphoid.  7.  Trapezoid. 

8.  Metacarpal  bones — the 
principal  piece.  8.  * The 
epiphyses  of  the  metacarpal 
bones  of  fingers.  8.'  The 
epiphysis  of  the  metacarpal 
bone  of  the  thumb.  9.  The 
first  range  of  phalanges ; 

9. *  their  epiphyses.  9.' 
Epiphysis  of  the  first  bone 
of  the  thumb.  10.  The 
second  row  of  phalanges. 

10. '  The  epiphysis  of  the 
second  bone  of  the  thumb. 

11.  The  last  row  of  the  fin- 
gers; 11.*  their  epiphyses. 

N.  B.  The  carpal  bones 
are  numbered  according  to 
the  order  of  their  appear, 
ance,  except  the  trapezium 
and  semilunar,  whose  numbers  have  been  accidentally  transposed. — An  appearance  of 
ossification  ought  to  have  been  shown  in  figure  n.  for  the  epiphyses  of  the  second  range  of 
phalanges. 
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The  pyramidal  or  cuneiform  is  the  next  to  receive  an  osseous  depo- 
sit, and  this  occurs  in  the  third  year  (c.®) 

In  the  fifth  year  nuclei  are  formed  in  the  trapezium  and  semilu- 
nar; and,  as  at  the  end  of  that  year  the  nucleus  in  the  former  bone 
is  the  larger,  it  is  to  be  inferred  that  it  preceded  the  other  in  its 
growth  (fig.  90,  D.* 

At  about  six  years  of  age  the  scaphoid,  and  soon  after  eight  the 
trapezoid,  begin  to  ossify.  The  granule  for  the  first  makes  its  appear- 
ance near  the  lower  end  of  the  bone  (e.®  '^) 

Lastly,  the  pisiform  contains  an  osseous  granule  about  the  twelfth 
year. 

The  carpal  bones  are  formed  each  from  a single  centre.  It  may 
be  observed  that,  in  examining  their  condition  during  the  first  years 
of  life,  the  relative  periods  at  which  their  ossification  begins,  may,  in 
a great  degree,  be  determined  by  the  comparative  extent  to  which  the 
deposit  of  bone  has  encroached  on  the  pre-existing  cartilages. 

OSSIFICATION  OF  THE  METACARPAL  BONES. 

The  other  parts  of  the  framewmrk  of  the  hand  differ  widely  from 
the  carpus  in  the  time  at  which  their  ossification  commences,  inasmuch 
as  the  process  is  far  advanced  before  the  end  of  foetal  life.  Each 
metacarpal  bone  is  formed  from  two  parts,  or  of  what  may  be  con- 
sidered a principal  piece  and  an  epiphysis.  Its  ossification  begins 
shortly  after  the  bones  of  the  fore-arm  in  the  middle  of  the  body,  and 
the  process  extends  over  the  greater  part  of  the  bone,  including  its 
upper  extremity,  (fig.  93,  c. ; fig.  94,  d.  e.®*)  About  the  third  year  of 
age  an  osseous  granule  appears  in  the  lower  end,  and  the  epiphysis 
resulting  from  its  increase  joins  the  principal  piece  before  mentioned 
towards  the  twentieth  year.  Such  is  the  mode  of  construction  of  the 
metacarpal  bones  of  the  fingers.  That  of  the  thumb  differs  in  the 
position  of  the  epiphysis,  which  is  formed  on  its  upper  or  carpal 
extremity,  instead  of  the  lower  extremity, — this  being  produced  by  an 
extension  from  the  larger  or  principal  piece  of  the  bone  (c.  d.  e.®) 
And  thus,  in  the  manner  of  its  growth,  as  well  as  in  its  shape,  the 
metacarpal  bone  of  the  thumb  assimilates  to  the  phalanges. 


OSSIFICATION  OF  THE  BONES  OF  THE  FINGERS. 

These  bones  are  likewise  formed  from  two  parts.  The  ossification 
begins  about  the  same  time  as  in  the  metacarpal  bones;  but  it  is  stated 
by  Meckel  and  others,  that  the  primary  nuclei  do  not  appear  in  the 
bones  of  the  second  row  for  some  time  after  they  have  been  perceptible 
in  those  of  the  first  and  last.  The  deposit  of  osseous  matter  from 
each  primary  nucleus,  involves  all  the  corresponding  bone  except  its 
upper  extremity. 

The  additional  piece  or  epiphysis  begins  to  ossify  at  the  third  or 
fourth  year  in  the  first  row,  and  a year  later  in  the  others  ;*  and  the 

* The  periods  assigned  by  Biclard  for  the  appearance  of  ossific  granules  in  the  epiphyses 
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bones  are  completed  by  the  junction  of  their  parts  before  the  twentieth 
year. 


INNOMINATE  BONE.  (OS  INNOMINATUM.— OS  COX^E.) 


[Fig.  95. 


The  os  innominatum  of  the  right  side.  1. 
The  ilium ; its  external  surface.  2.  The 
ischium.  3.  The  os  pubis.  4.  The  crest  of 
the  ilium.  5.  The  superior  curved  line.  6. 
The  inferior  curved  line.  7.  The  surface  for 
the  gluteus  maximus.  8.  The  anterior  supe- 
rior  spinous  process.  9.  The  anterior  inferior 
spinous  process.  10.  The  posterior  superior 
spinous  process.  11.  The  posterior  inferior 
spinous  process.  12.  The  spine  of  the 
ischium.  13.  The  great  sacro-ischiatic 
notch.  14.  The  lesser  sacro-ischiatic  notch. 


This  bone,  fig.  95,  is  of  so  com- 
plex and  irregular  a form,  that  it 
bears  no  perceptible  resemblance 
to  any  other  known  object,  and 
therefore  remains  “unnamed”  and 
unnameable.  The  two  bones  thus 
distinguished  by  the  negation  of  a 
name  are  situated  at  the  inferior 
and  lateral  parts  of  the  trunk,  ex- 
tending from  the  sacrum  forwards 
to  the  median  line,  where  they  are 
connected  together.  Through  the 
intervention  of  the  sacrum,  which 
is  wedged  in  between  them,  they 
receive  the  weight  of  the  body  from 
the  vertebral  column,  and  transmit 
it  to  the  lower  extremities ; thus 
placed, and  beingsomewhatcurved 
in  their  general  outline,  they  cir- 
cumscribe the  greater  part  of  the 
cavity  of  the  pelvis,  the  sides  and 
fore  part  of  which  they  form. 

To  facilitate  the  description  of 
this  very  irregular  bone,  it  is  con- 
venient to  consider  separately  each 
of  the  parts  into  which  it  is  found 
divided  in  early  life,  viz.  the  ilium, 
os  pubis,  and  ischium. 


15.  The  tuberosity  of  the  ischium,  showing  its  three  facets.  16.  The  ramus  of  the 
ischium.  17.  The  body  of  tlie  os  pubis.  18.  The  ramus  of  the  pubis.  19.  The  acetabu- 
lum. 20.  The  foramen  thyroideum. — W.] 


THE  ILIUM.  (os  ILIUM.) 

The  ilium,  or  iliac  portion  of  the  os  innominatum,  constitutes  the 
upper  part  of  the  bone,  where  it  is  broad  and  expanded;  it  is  situated 
at  the  superior  and  lateral  part  of  the  pelvis.  Its  surfaces,  borders,  and 
angles  must  be  considered  successitmly. 

The  external  surface  {dorsum),^  convex  before,  concave  posteriorly, 
is  marked  by  two  curved  lines  running  from  before  backwards.  The 

of  the  phalanges  are  as  follows  : — for  those  of  the  first  range,  three  or  four  years ; for  the 
second  or  middle  range,  seven  years ; and  for  the  last,  or  ungual,  four  or  five  years. 

Some  preparations  in  my  collection  demonstrate  that  the  time  here  connected  with  the 
appearance  of  bone  for  the  epiphyses  of  the  second  phalanges  cannot  be  generally  correct. 
One  case  bearing  on  the  point  may  be  specially  referred  to,  because  no  doubt  could  exist 
concerning  the  age,  or  with  respect  to  the  previously  healthy  state  of  the  limb.  I amputated 
the  arm  of  a delicate  female  child,  who,  on  the  day  before  the  operation,  had  attained  the 
age  of  five  years.  The  removal  of  the  limb  was  rendered  necessary  in  consequence  of  an 
injury.  In  the  hand  of  this  child  the  epiphyses  of  the  three  sets  of  bones  of  the  fingers  are 
advanced  in  ossification,  and  proportionally  to  the  size  of  the  cartilage  those  of  the  ungual 
row  appear  smallest. 


THE  ILIUM, 


199 


superior  one,®  commencing  at  the  anterior  superior  spinous  process, 
arches  downwards  to  the  margin  of  the  sacro-sciatic  notch.  A space, 
narrowed  before,  and  w'ider  posteriorly,  is  included  between  the  line 
just  noticed,  and  the  margin  of  the  crista  ilii,  and  the  border  of  the 
rough  surface  for  the  attachment  of  the  gluteus  maximus ; from  this 
space  the  gluteus  medius  arises.  The  inferior  curved  line®  is  shorter 
and  less  strongly  marked  than  the  superior ; it  commences  at  the  ante- 
rior inferior  spinous  process,  and  inclines  backward  to  the  sacro- 
sciatic  notch.  The  space  between  these  lines  gives  origin  to  the 
gluteus  minimus.  On  its  posterior  and  superior  part  is  observed  a 
rough  surface,’'  which  gives  attachment  to  the  gluteus  maximus 
muscle.  The  internal  surface  of  the  ilium  is  divided  into  three  parts. 
One  anterior,  smooth,  concave,  and  of  considerable  extent,  is  called 
the  iliac  fossa;  the  posterior  one  is  partly  rough  and  uneven  for  the 
attachment  of  ligaments,  and  in  part  smooth  for  its  articulation  with 
the  “ auricular”  surface  of  the  sacrum  ; whilst  the  third  is  smooth, 
much  smaller  than  the  others,  and  is  the  only  part  that  enters  into  the 
formation  of  the  true  pelvis. 

The  superior  border,^  {crista  ilii,)  extending  from  before  backwards, 
is  thick,  convex,  and  arched  ; it  forms  an  epiphysis  in  infancy,  and  is 
sometimes  called  the  spine  of  the  ilium,  but  more  properly  its  crest  or 
crista;  its  anterior  extremity  curves  inwards,  the  posterior  outwards. 
This  border  presents  an  external  and  internal  lip  {labium),  and  a rough 
interval,  to  each  of  which  muscles  are  attached. 

The  anterior  border,  depressed  and  excavated,  descends  from  the 
superior  border  or  crista  towards  the  os  pubis,  with  which  it  is  con- 
tinuous ; its  junction  with  the  crista  is  marked  by  a prominent  point, 
called  the  anterior  superior  spinous  process;^  and  that  with  the  pubes, 
by  an  obtuse  elevation,  common  to  the  two  bones,  called  the  ilio-pecti- 
neal  eminence.  This  border  presents  two  excavations,  separated  by  a 
prominent  point,  called  the  anterior  inferior  spinous  process.^  The 
interval  between  the  latter  and  the  ilio-pectineal  eminence  gives  trans- 
mission to  the  iliacus  and  psoas  muscles,  and  that  between  the  spinous 
processes  transmits  the  external  cutaneous  nerve,  and  gives  origin  to 
some  fibres  of  the  sartorius  muscle.  • 

The  posterior  border  also  presents  two  notches,  separated  by  a 
prominent  point  of  bone,  called  the  posterior  inferior  spinous  process 
above  which  is  another  bony  eminence,  called  the  posterior  superior 
spinous  process  of  the  notches,  the  inferior  and  larger  one*®  con- 
tributes to  form  the  sacro-sciatic  notch. 

Of  the  three  angles  of  the  bone,  the  two  superior  ones  correspond 
with  the  spinous  processes  (anterior  and  posterior) ; the  inferior  is 
represented  by  the  constricted  part  of  the  bone.  Here  we  observe, 
besides  the  surfaces  by  which  the  ilium  joins  the  os  pubis  and  ischium, 
one  external,  smooth,  concave  part,  forming  a portion  of  the  acetabu- 
lum, the  deep  cavity  which  receives  the  head  of  the  femur. 

Attachments  of  muscles. — To  the  interval  betw'een  the  crista  and  the 
superior  curved  line  on  the  dorsal  surface,  is  attached  the  gluteus 
medius  ; to  the  space  between  the  curved  lines,  the  gluteus  minimus  ; 
to  the  posterior  rough  surface,  the  gluteus  maximus;  to  the  internal 
surface,  or  iliac  fossa,  the  iliacus  muscle. 
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To  the  anterior  half  of  the  external  lip  of  its  crista  is  attached  the 
obliquus  externus  abdominis  ; to  the  posterior  third  of  the  same  lip,  the 
latissimus  dorsi;  to  the  anterior  two-thirds  of  the  interval  between  the 
lips,  the  obliquus  internus;  and  to  the  remainder,  the  erector  spinre ; to 
the  anterior  three-fourths  of  the  inner  lip,  the  transversalis  abdominis  ; 
to  the  posterior  fourth  of  the  same  lip,  the  quadratus  lumborum. 

To  the  external  surface  of  the  anterior  superior  spinous  process  is 
attached  the  tensor  vaginae  femoris ; to  the  process  and  the  notch 
beneath  it,  the  sartorius ; to  the  anterior  inferior  spine,  the  straight 
tendon  of  the  rectus  femoris  ; and  to  a depression  above  the  brim  of 
the  acetabulum,  the  external  tendon  of  that  same  muscle. 

Articulations. — This  bone  articulates  with  the  sacrum,  and  joins  by 
bony  union  with  the  os  pubis  and  the  ischium. 

os  PUBIS.  (os  PECTINIS.) 

The  pubic  bone  forms  the  anterior  and  inner  part  of  the  os  innomi- 
natum  ; and  is  divisible  into  two  elongated  portions,  (branches,  rami,) 
connected  by  a more  expanded  part,  which  may  be  considered  the 
body  of  the  bone.* 

Of  the  rami,  the  superior  one^^  is  thick  and  horizontal  in  its  direc- 
tion {ramus  horizontalis ; crus  superius,  Alb.),  and  presents  three  sur- 
faces, separated  by  three  prominent  lines.  The  superior  surface, 
slightly  depressed,  is  covered  by  the  pectineus  muscle;  the  internal  is 
smooth,  and  forms  part  of  the  pelvic  cavity ; the  external  or  inferior, 
overhanging  the  obturator  foramen,  and  looking  downwards  to  the 
top  of  the  thigh,  is  deeply  grooved.  The  groove  is  directed  obliquely 
forwards  and  inwards,  and  marks  the  course  of  the  obturator  vessels 
and  nerve. 

The  external  extremity  of  the  bone  is  thick,  and  presents  three  faces; 
one,  concave,  forms  part  of  the  acetabulum ; another,  superior,  con- 
nects it  with  the  ilium  (the  junction  being  marked  by  a rounded  eleva- 
tion, called  the  ilio-pectineal  eminence)',  the  third,  inferior,  is  joined 
with  the  ischium. 

The  internal  extremity,  the  body,^  flat  and  compressed,  is  irregularly 
quadrilateral  in  shape.  In  front  it  gives  attachment  to  muscles,  and 
behind,  forming  part  of  the  cavity  of  the  pelvis,  it  looks  towards  the 

* As  the  description  here  given  of  the  pubic  division  of  the  innominate  bone  differs  from 
that  contained  in  other  anatomical  works,  in  so  far  as  the  part  named  “the  body”  is  con- 
cerned, it  is  necessary  to  make  reference  briefly  to  some  of  those  works,  in  order  to  prevent 
misapprehension. — Monro,  Bichkt,  and  Cloquet  neither  recognise  the  division  into  “rami,” 
nor  apply  the  name  “ body”  to  any  part  of  the  bone.  Albinus  usually  mentions  the  rami 
under  the  name  “crura,”  and  refers  to  them  as  “cornua  tanquam  crura,”  but  he  does  not 
use  the  term  “body;”  and  Soemmerring  and  Blumenbach  pursue  the  same  plan.  Winslow, 
Sabatier,  Boyer,  and  Cruveilhier  treat  of  the  pubes  as  divisible  into  the  two  branches,  and 
likewise  mention  the  horizontal  branch  as  the  body  of  the  bone,  using  indifferentl}’  either 
term.  Hildebrandt  and  Weber,  and  Meckel  differ  from  the  last-mentioned  manner  of 
naming  the  parts  only  by  applying  the  word  “body,”  not  to  the  entire  of  (he  horizontal 
branch,  but  to  its  outer  and  thickest  part,  which  joins  with  the  ilium  and  ischium,  and 
contributes  to  form  the  acetabulum. — Considering  the  difference  thus  shown  to  exist  among 
anatomical  authorities,  and  that  the  central  expanded  part,  at  which  the  rami  meet,  reijuires 
some  designation  (Ibr  more  easy  reference  in  the  deseription  of  other  structures),  while  it 
does  not  seem  necessary  so  to  distinguish  the  outer  end  of  the  bone,  the  plan  pursued  in  the 
text  is  perhaps  admissible. 


ISCHIUM. 


201 


urinary  bladder.  The  inner  margin  of  the  body  is  joined  to  the  cor- 
responding part  of  the  opposite  bone  by  an  intervening  cartilage,  the 
junction  being  termed  the  symphysis  pubis  (rfufA^ujAi,  to  grow  together). 
Leading  outwards  from  the  symphysis,  whose  direction  is  vertical, 
may  be  observed  another  margin,  nearly  an  inch  in  length,  which  is 
placed  horizontally,  and  named  the  crista.  The  angle  formed  by  the 
crista  and  symphysis,  is  termed  the  angle  of  the  pubes ; the  crista  is 
terminated  externally  by  a projecting  nodule  of  bone — the  tuberosity 
or  spine,  from  which  runs  outwards  a sharp  line  {pecten),  a portion  of 
the  ilio-pectineal  line,  giving  attachment  to  Gimbernat’s  ligament,  and 
to  the  pectineus  muscle,  and  marking  the  margin  or  upper  boundary 
of  the  true  pelvis. 

The  descending  ramus,  or  branch  of  the  bone,’®  inclines  outwards 
and  downwards  from  the  body,  forming  an  angle  with  it,  becomes 
thin,  and  unites  with  the  ascending  ramus  of  the  ischium.  Its  inner 
surface  is  smooth;  the  external  is  rough,  for  the  attachment  of  muscles. 
One  of  its  borders,  thick  and  rough  and  somewhat  everted,  forms  with 
the  opposite  bone  an  arch,  called  the  arch  of  the  pubes ; the  other 
border,  sharp  and  thin,  forms  part  of  the  margin  of  the  obturator 
foramen. 

Attachment  of  muscles. — To  the  crista  are  attached  the  pyramidalis 
and  rectus  abdominis;  to  the  tuberosity  and  anterior  surface,  the  ob- 
liquus  externus;  to  the  pectineal  line,  the  pectineus  and  Gimbernat’s 
ligament;  to  the  crista,  and  part  of  the  same  line,  the  obliquus  internus 
and  transversalis. 

To  the  external  surface,  at  the  tuberosity,  and  a little  below  it,  the 
adductor  longus;  to  the  body,  the  adductor  brevis;  to  the  line  of  the 
symphysis  and  the  ramus,  the  gracilis;  and  to  the  margin  of  the  fora- 
men, at  its  inner  side,  the  obturator  externus.  To  the  pelvic  surface, 
part  of  the  obturator  internus  and  levator  ani. 

ISCHIUM.  (os  ISCHIi;  os  COXENDICIS.) 

The  ischium  forms  the  posterior  and  lowest  part  of  the  os  innomi- 
natum ; it  consists  of  two  parts,  a body  and  a ramus,  united  at  an  angle, 
so  as  to  give  the  bone  somewhat  the  figure  of  a hook. 

The  body,^  or  larger  part,  short,  thick,  and  somewhat  triangular  in 
form,  presents  three  surfaces  or  aspects,  which  look  in  different  direc- 
tions; there  are  three  borders,  and  two  extremities.  On  its  external 
surface  may  be  observed  a smooth  concave  part,  which  forms  more 
than  two-fifths  of  the  acetabulum,  and  is  surrounded  by  a curved  pro- 
minent line,  which  forms  the  lower  border  of  that  cavity;  beneath  this 
is  a groove,  directed  horizontally  backwards,  corresponding  with  the 
tendon  of  the  obturator  externus  muscle;  and  still  lower  a rough  line, 
which  bounds  the  tuberosity  of  the  ischium,  and  gives  attachment  to 
the  quadratus  femoris.  The  internal  surface  of  this  portion  of  the  bone 
is  smooth,  and  forms  part  of  the  cavity  of  the  pelvis.  This  is  broad  at 
its  upper  part,  as  it  comprises  the  interval  between  the  spine  or  spinous 
process’’^  and  the  margin  of  the  obturator  foramen.  Below  this  process 
it  becomes  narrowed,  constricted,  and  rounded  off  at  its  back,  so  as  to 
form  a pulley-like  surface,  in  the  interval  between  the  spine  and  the 
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tuberosity  where  the  obturator  internus  muscle  winds  x’ound  its  border. 
The  posterior  surface,  broad  at  its  upper  part  where  it  comprises  the 
space  between  the  spine  and  the  margin  of  the  acetabulum,  then  be- 
comes narrowed  and  depressed,  and  finally  ends  in  a rough  and  rather 
prominent  surface  bounded  by  well-defined  borders,  which  is  the  tube- 
rosity of  the  ischium. 

The  tuberosity, {tuber  ischii,)  thick  and  rounded,  forms  the  part  on 
which  the  body  is  supported  in  the  sitting  position;  to  this  circumstance 
the  name  of  the  bone  has  been  supposed  to  refer  (iff'xe*''  — quod 

sustineat  sedentes).*  This  rough  prominence  presents  three  impressions 
upon  it,  corresponding  with  the  points  of  attachment  of  the  three  long 
flexor  muscles  of  the  leg. 

The  superior  extremity  of  the  bone  (if  it  be  examined  in  early  life, 
when  the  bone  can  be  detached  from  the  ilium  and  os  pubis,  or  after 
a section  has  been  made  of  the  os  innominatum,  so  as  to  divide  it  into 
its  three  parts,)  presents  three  surfaces,  of  which  two  are  flat  and  tri- 
angulai',  and  mark  its  junction  with  the  ilium  and  os  pubis ; the  other, 
concave  and  smooth,  forms  part  of  the  acetabulum.  The  inferior  ex- 
tremity of  the  body  of  the  bone  is  identified  with  the  tuberosity. 

The  ramus  of  the  ischium^®  is  the  flat,  thin  part,  which  ascends  for- 
wards and  inwards  from  the  tuberosity,  towards  the  ramus  of  the  os 
pubis,  with  which  it  is  united.  One  margin  of  the  ramus,  thick,  rough, 
and  somewhat  everted,  forms  part  of  the  inferior  outlet  of  the  pelvis; 
the  other,  thin  and  sharp,  bounds  the  obturator  foramen ; ils  external 
surface  looks  outwards  and  downwards,  is  rough  for  the  attachment 
of  muscles;  the  inner  surface  forms  part  of  the  lower  circumference  of 
the  pelvis. 

Attachments  of  muscles. — To  the  outer  border  of  the  tuberosity  and 
the  contiguous  part  of  the  ramus,  the  adductor  magnus;  to  the  inner 
margin  of  the  tuberosity  at  its  fore  part,  the  erector  penis  and  the 
transversus  perinsei;  to  the  ramus,  the  compressor  urethras;  the  internal 
obturator  muscle  to  the  posterior  surface  of  the  bone  behind  the  thyroid 
or  obturator  foramen ; the  external  muscle  of  the  same  name  to  the 
inner  margin  of  the  obturator  foramen  in  front  of  the  bone. 

To  the  posterior  surface  of  the  tuberosity,  the  three  flexors  of  the 
leg,  i.  e.  the  biceps,  semi-tendinosus,  and  semi-membranosus ; to  the 
rough  line  on  the  outer  surface  which  bounds  the  tuberosity,  the  quad- 
ratus  femoris;  to  the  external  surface  of  the  spine,  the  gemellus  superior; 
to  the  adjacent  border  of  the  tuberosity,  the  gemellus  inferior;  to  the 
spinous  process,  the  levator  ani  and  the  coccygeus. 

Acetabulum. — At  the  junction  of  the  three  pieces  of  the  os  innomi- 
natum is  situated  the  cavity  which  articulates  with  the  head  of  the 
femur.  It  is  called  acetabulum, also  the  cotyloid  or  cup-shaped  cavity 
(xo<ruX»i,  a cup;  ei5oj).  Of  this  the  ischium  forms  somewhat  more  than 
two-fifths,  the  ilium  somewhat  less  than  two-fifths,  the  remainder  being 
made  up  by  the  os  pubis.  It  is  surrounded  in  the  greater  part  of  its 
extent  by  a margin  or  supercilium,  which  is  most  prominent  towards 

* Riolanus  “In  librum  Galeni  de  ossibus,  ad  tyrones  comnientarius,”  &c.,  cap.  26,  in 
“Oper.”  p.  512. — The  name  in  the  German  language — Sitzbein,  or  Sitzstiick — has  reference 
to  the  same  circumstance. 
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the  superior  and  external  part;  but  at  the  opposite  point,  or  towards  the 
obturator  foramen,  it  is  deficient,  leaving  a notch,  (cotyloid  notch, 
sometimes  also  called  incisura  acetabuli).  The  greater  part  of  the 
cavity  is  covered  with  cartilage  in  the  natural  condition ; but  at  the 
bottom  and  towards  the  notch  there  is  a part  depressed  beneath  the 
rest,  which  lodges  a mass  of  fat  with  some  synovial  fringes:  this  has 
no  cartilaginous  coating. 

When  we  examine  the  pelvis  as  a whole,  we  observe  that  these 
articulating  cavities,  placed  toward  the  lateral  walls  of  the  pelvis,  look 
downwards  and  forwards,  with  an  inclination  outwards,  and  that  they 
rest,  when  the  body  is  erect,  upon  the  globular  heads  of  the  thigh- 
bones, which  they  lodge.  The  margin  of  each  cavity  is  rough  and 
uneven ; but  in  the  recent  state  it  is  rendered  smooth  by  a fibro-carti- 
laginous  rim,  which  runs  round  it,  and  increases  its  depth.  Where 
the  osseous  margin  is  deficient  (at  the  cotyloid  notch),  its  place  is  sup- 
plied by  a fibrous  band,  so  stretched  across  as  not  altogether  to  fill  it 
up,  but  rather  to  bridge  it  over,  leaving  a space  beneath  it  for  the 
entrance  of  vessels  into  the  interior  of  the  joint. 

To  the  inner  side  of  the  acetabulum  is  found,  in  the  dried  bone,  a 
large  aperture,^®  which,  however,  in  the  natural  condition,  is  almost 
completely  closed  by  a fibrous  membrane.  It  is  called  obturator  fora- 
men, (f.  obturatorium,  perhaps  more  properly  obturatum,)  from  the 
circumstance  of  its  being  closed  by  a membrane  or  ligament.  It  is 
also  called /oramen  thyroideum  (shield-shaped,  a shield),  from  its 
shape;  and  not  unfrequently ovale.  It  is  somewhat  of  an  oval 
form  in  the  male,  its  longest  diameter  being  extended  obliquely  down- 
wards and  outwards ; in  the  female  it  is  a three-sided  figure,  with 
rounded  angles. 

Ossification. — The  innominate  bone  is  formed  from  three  principal 
pieces,  one  for  each  of  the  divisions  of  the  bone,  and  four  epiphyses, 
together  with  a thin  stratum  interposed  between  the  principal  divisions 
of  the  bone  at  their  place  of  junction. 

Osseous  matter  becomes  apparent  in  the  ilium  at  a very  early  period, 
— about  the  time  it  shows  itself  in  the  vertebral  column,  or  soon  after. 
It  is  first  discernible  at  the  lower  part  of  this  division  of  the  bone, 
immediately  above  the  sciatic  notch. 

After  a considerable  interval  of  time,  and  about  the  third  month 
from  conception,  a nucleus  appears  in  the  ischium,  in  the  thick  part 
below  the  acetabulum.  And  between  the  fourth  and  fifth  months  the 
last  of  the  principal  centres  of  ossification  is  distinguishable  in  the 
horizontal  branch  of  the  pubes. 

At  the  usual  time  of  birth  the  deposit  of  bone  has  extended  consi- 
derably from  the  primitive  nuclei;  but  the  crest  of  the  ilium  is  still 
largely  cartilaginous,  and  the  internal  parts  of  the  ischium  and  pubes 
are  in  the  same  condition,  bony  matter  having  at  this  period  only  be- 
gun to  incline  to  the  inner  side  of  the  obturator  foramen,  fig.  96,  a. 

About  the  sixth  year  after  birth  the  rami  of  the  ischium  and  pubes 
are  nearly  altogether  ossified,  (b,)  and  they  join  about  the  tenth  year  (c.) 

The  three  divisions  of  the  bone  approach  one  to  the  other  in  the 
acetabulum,  by  the  extension  of  the  ossific  process  from  the  primary 
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nuclei  (a,  b,  c)  ; and  about  the  thirteenth  or  fourteenth  year  a distinct 
deposit  of  bony  matter  is  observable  in  the  cartilage  which  separates 

Fig.  96. 


Some  stages  of  the  growth  of  the  innominate  bone  are  here  exempliHed. 

Figure  a.  shows  its  condition  in  a full-grown  fetus.  Ossification  has  extended  from  the 
primitive  nuclei.  But  the  crista  ilii  is  largely  cartilaginous ; the  pubes  and  ischium  are  in 
the  same  condition  at  the  inner  side  of  the  obturator  foramen,  and  a considerable  cartilagi- 
nous  interval  separates  the  pieces  in  the  acetabalum.  b.  This  has  been  sketched  from  a 
preparation  taken  from  a child  under  six  years  of  age.  Bony  matter,  spreading  over  the 
bone,  has  involved  the  inner  side  of  the  ischium  and  pubes,  but  the  osseous  parts  of  their 
rami  are  still  at  some  distance  apart,  c.  The  rami  of  the  ischium  and  pubes  are  joined  ; a 
cartilaginous  Y-shaped  interspace  is  apparent  in  the  acetabulum,  d.  This  figure  is  from 
the  body  of  a person  aged  about  twenty  years.  Union  has  taken  place  in  the  acetabulum, 
and  the  epiphyses  are  fully  formed. 

1.  Ilium.  2.  Ischium.  3.  Pubes.  4.  Y-shaped  piece.  (This  is  a plan.  In  the  prepa- 
rations of  my  collection  this  formation  occurs  in  several  fragments,  which  together  would 
constitute  a piece  of  this  kind.)  5.  Epiphysis  of  the  crest  of  the  ilium.  6.  That  for  the 
tuber  ischii.  7.  For  the  pubes.  8.  For  the  antero-inferior  spine  of  the  ilium. 

them  in  this  situation.  The  added  formation  may  occur  in  a single 
mass  (I  have  hitherto  found  it  to  consist  of  several  fragments)  ; and, 
from  the  shape  it  necessarily  assumes,  it  is  named  the  y-shaped  piece. 
The  union,  therefore,  of  the  ilium,  ischium,  and  pubes  occurs  through 
the  medium  of  the  interposed  piece  or  pieces  now  described,  and  it 
takes  place  after  the  usual  time  of  puberty ; the  two  first  named  joining 
in  the  first  instance. 

About  the  age  of  puberty  epiphyses  begin  to  make  their  appearance 
as  follows : 

a.  On  the  crest  of  the  ilium  reaching  over  its  whole  length  (d  ®). 

b.  In  the  anterior  inferior  spine  of  the  same  part  (d  ®).  This  epi- 
physis is  not  constant ; it  is  said  to  occur  more  frequently  in  the  male 
than  the  female. 

c.  The  tuberosity  of  the  ischium  becomes  covered  by  a broad, 
curved  crust,  which  reaches  upwards  some  way  in  a pointed  form  on 
the  ramus  (d  ®). 

d.  Lastly,  the  inner  margin  of  the  pubes  receives  a small  epiphy- 
sary  plate  (d  which  is  stated  by  Bedard  to  be  present  more  fre- 
quently in  the  female  than  the  male  skeleton. 

The  epiphyses  are  all  joined  to  the  bone  about  the  twenty-fifth  year. 
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THE  PELVIS. 

The  pelvis,  or  basin-shaped  cavity,  which  is  made  up  of  the  ossa 
innominata,  the  sacrum,  and  coccy.x,  deserves  to  be  attentively  exa- 
mined, not  merely  as  to  the  details  of  the  parts  which  compose  it,  but 
as  to  its  general  conformation. 

The  external  surface. — Taking  the  objects  which  are  deserving  of 
notice  on  the  external  surface,  from  before  backwards,  and  beginning 
at  the  median  line,  we  observe  the  symphysis  pubis,  or  the  line  of  junc- 
tion between  the  two  bones  of  that  name  ; its  direction  is  vertical,  its 
depth  greater  in  the  male  than  in  the  female ; beneath  it  is  an  angular 
space,  the  pubic  or  sub-pubic  arch,  bounded  by  the  rami  of  the  ossa 
pubis  and  ischia  at  each  side.  On  each  side  of  the  arch  is  the  thyroid 
or  obturator  foramen  above  noticed,  and  still  more  laterally  the  aceta- 
bxdum,  above  which  rises  the  broad  convex  part  of  the  ilium  (dorsum 
ilii).  Posteriorly,  along  the  middle  line,  are  situated  the  tubercles  or 
spinous  processes  of  the  sacrum  ; external  to  these,  the  posterior  sacral 
foramina,  and  next,  a broad,  unequal  surface,  to  which  the  sciatic 
ligaments  and  gluteus  maximus  are  attached ; and  lastly,  the  large, 
deep  excavation  {sacro- sciatic  notch),  bounded  by  the  margins  of  the 
sacrum  and  os  innominatum. 

The  internal  surface  is  divided  into  two  parts  by  a prominent  line 
{ilio-pectineal)  leading  from  the  tuberosities  of  the  ossa  pubis,  out- 
wards and  backwards,  to  the  prominent  point  of  the  sacrum'  (the  pro- 
montory). This  constitutes  the  margin  or  brim  or  inlet  of  the  true  pel- 
vis, all  the  part  above  it  being  called  the  false  pelvis ; as  in  reality  it 
belongs  to  the  abdomen. 

The  superior  circumference  of  the  false  pelvis  is  formed  on  each 
side  by  the  crista  ilii ; posteriorly  may  be  observed  a deep  notch, 
which  is  divided  into  two  parts  by  the  base  of  the  sacrum,  and  ante- 
riorly (in  the  interval  between  the  antero-superior  spinous  processes  of 
the  ilia)  the  margin  of  the  bone  subsides,  so  as  to  present  a deep  exca- 
vation, which  in  the  natural  condition  is  filled  up  by  the  soft  parietes 
of  the  abdomen.  Along  this  margin  are  placed  the  antero-inferior 
spinous  processes  of  the  ilia,  the  ilio-pectineal  eminences,  the  spines  or 
tuberosities  of  the  ossa  pubis,  with  their  cristae  and  angles.  The  infe- 
rior circumference  or  outlet  of  the  pelvis  presents  three  bony  eminences 
(the  tuberosities  of  the  ischia  on  the  sides,  and  the  sacrum  and  coccyx 
behind  in  the  middle  line),  which  are  like  so  many  promontories,  sepa- 
rated by  deep  excavations.  The  anterior  of  these  (pubic  arch),  trian- 
gular in  its  form,  is  bounded  on  each  side  by  the  rami  of  the  ischia 
and  ossa  pubis,  extending  upwards  and  inwards  from  the  tuberosities 
of  the  ischia  to  the  symphysis  pubis.  The  two  other  notches  (sacro- 
sciatic)  are  placed  behind  and  above  the  tuberositie.s,  and  correspond 
with  the  interval  between  the  sacrum  and  os  innominatum.  When 
examined  in  the  dried  bones,  their  extent  is  considerable ; but  in  the 
natural  condition  they  are  divided  into  lesser  spaces  by  the  sacro-sci- 
adc  ligaments. 

Obliquity  of  the  pelvis. — In  the  erect  attitude  of  the  body,  the  direc- 
tion of  the  pelvis  is  so  oblique  (fig.  97,)  that  the  anterior  wall  (pubes) 
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looks  towards  the  cavity  upwards  as  well  as  backwards,  and  the  pos- 
terior wall  (sacrum  and  coccyx)  is  directed  downwards  and  forwards. 
At  the  same  time,  the  upper  and  lower  apertures  are  inclined  forwards. 
The  base  of  the  sacrum^  is  considerably  higher  than  the  upper  margin 
of  the  symphysis  of  the  pubes the  extent  varies  in  different  cases,  but 
in  a large  number  of  well-formed  female  bodies  it  has  been  found  by 
M.  Naegeld  to  be  three  inches  and  nine  or  ten  lines.  The  point  of  the 
coccyx  is  stated  by  the  same  observer  to  be — taking  the  average  of  a 
large  number  of  cases — seven  or  eight  lines  higher  than  the  inferior 
margin  of  the  symphysis  of  the  pubes.* — The  obliquity  of  the  pelvis  is 
considerably  greater  in  the  fmtus  and  in  young  children  than  in  the 
adult. 

Fig.  97.  Fig.  98. 


Fig.  93.  A vertical  section  of  a female  pelvis  made  through  the  symphysis  of  the  pubes 
and  the  middle  of  the  sacrum,  and  showing  the  left  lateral  half ; (reduced  from  Naegele’s 
figure).  1.  Symphysis  of  pubes.  2.  Base  of  sacrum.  3.  Coccyx.  4.  Anterior-superior 
spine  of  ilium.  5.  Tuberosity  of  ischium.  6.  Spine  of  ischium. 

Fig.  94.  A vertical  section  in  outline  of  the  pelvis  at  its  middle,  with  lines  indicating 
the  axis  of  the  pelvis  and  a horizontal  line  below  the  figure. 

Axis  of  the  pelvis. — In  determining  the  line  which  would  be  equally 
distant  from  the  inner  surface  of  the  pelvis  on  all  sides,  it  will  be  un- 

* M.  Naegeld  made  observations  on  five  hundred  healthy  females  who  had  borne  children 
without  the  occurrence  of  unwonted  difficulty : one  hundred  and  forty-nine  of  the  number 
were  tall  persons,  fifty-seven  of  short  stature,  and  the  remainder  were  of  middle  height;  and 
he  found 

That  the  point  of  the  coccyx  was  higher  than  the  inferior  margin  of  the 
symphysis  pubis  (the  upper  angle  of  the  pubic  arch)  in  - - - - 454 

That  it  was  lower  than  the  same  point  in  ......  26 

And  that  it  was  on  the  same  level  in  - 20 

The  maximum  of  elevation  of  the  point  of  the  coccyx  above  the  apex  of  the  arch  of  the 
pubes  was  twenty-two  lines,  and  its  maximum  of  depression  below  the  same  point  nine 
lines.  The  average  of  all  is  stated  in  the  text. — “ Das  weibliche  Bccken,”  &c.  Carlsruhe 
1825. 
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necessary  to  dwell  on  the  lateral  walls,  inasmuch  as  these  resemble 
one  another  exactly,  and  the  middle  point  does  not  in  any  degree  de- 
viate to  either  side  in  the  whole  extent  of  the  cavity.  But  there  is  so 
much  difference  between  the  anterior  and  posterior  walls, — the  one  li 
to  2 inches  in  length,  and  oblique  in  direction,  the  other  about  5 inches 
long,  likewise  oblique  and  much  curved, — that  the  axis  must  be  diffe- 
rently situated  at  different  positions.  It  is  for  this  reason  that  several 
axes  or  axes  for  several  parts  are  recognised ; viz.,  one  for  the  inlet 
to  the  true  pelvis,  another  for  the  outlet,  and  another  again  for  the  in- 
tervening space,  the  cavity ; and  each  of  these  require  some  notice. 
It  must  be  premised  that  the  direction  of  the  axis  at  any  point  of  the 
cavity  will  be  marked  by  a line  running  at  right  angles  with  the  mid- 
dle of  the  plane  of  that  part. 

The  axis  of  the  inlet  of  the  true  pelvis. — The  plane  of  the  true  pelvis 
will,  in  the  section  of  the  cavity,  (fig.  97,)  be  represented  by  a line 
drawn  between  the  base  of  the  sacrum  and  the  upper  margin  of  the 
pubes,  (fig.  98,  a.,  b,)  and  a line  at  right  angles  with  its  middle,  c,  d, 
will  give  the  direction  of  the  axis.  The  axis  of  this  part  is  therefore 
directed  downwards  and  backwards,  and  it  is  usually  said  to  coincide 
with  a line  drawn  from  the  umbilicus  to  the  lower  part  of  the  sacrum  ; 
and  this  is  not  far  removed  from  correctness,  for  M.  Naegele  found 
that  in  the  average  of  a large  number  of  female  pelves  the  lower  end 
of  such  a line  would  fall  against  the  coccyx  (below  the  middle).  As 
regards  the  axis  of  the  outlet:  it  is  indicated  by  the  line  h,  g,  at  right 
angles  with  the  middle  of  e,  f,  which  represents,  in  the  section,  the 
plane  of  this  part  of  the  cavity.  It  is,  therefore,  directed  downwards 
and  forwards;  and,  if  extended  into  the  cavity,  would  cross  an  exten- 
sion of  the  axis  of  the  inlet.  When  the  coccyx  is  moved  backwards, 
this  axis  undergoes  a corresponding  alteration,  as  indicated  by  the 
dotted  lines  behind  h. 

The  cavity  of  the  pelvis  being  much  curved,  so  likewise  must  its 
axis  be ; and  for  general  purposes  it  will  be  sufficiently  correct  to  say 
that,  beginning  with  the  axis  of  the  inlet,  and  following  the  curve  of 
the  sacrum  and  coccyx  in  the  middle  of  the  cavity,  it  will  terminate  in 
that  of  the  outlet — in  the  course  of  the  curved  line  between  d and  h.* 

It  is  to  be  borne  in  mind  that  the  foregoing  observations  have  refe- 
rence to  the  pelvis  in  the  skeleton,  its  osseous  boundaries  only  being 
considered.  To  prevent  any  misapprehension,  it  may  be  well  to  add, 
even  here,  concerning  the  pelvis  of  the  female  (in  respect  to  whom  the 
direction  of  the  cavity  is  of  especial  practical  importance),  that  in  the 
natural  state,  the  bones  being  clothed  with  soft  parts,  there  is  a diffe- 
rence which  mainly  affects  the  outlet.  In  that  (the  natural)  condition, 
the  anterior  wall  is  not  materially  altered,  but  the  posterior  one  is 
elongated  at  the  lower  end,  the  sacrum  and  coccyx  being  continued 
forward  by  the  perineum.  And  therefore  the  axis  of  the  real  outlet 
is  situated  much  further  forward  than  the  position  assigned  to  it  in  the 
osseous  cavity  alone. 

* The  exact  course  of  the  line  may  be  determined  by  finding'  the  axes  of  difierent  parts 
at  very  short  intervals,  from  above  downward,  through  the  cavity,  on  the  principle  already 
referred  to,  and  drawing  a line  through  them. 
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The  size  and  conformation  of  the  pelvis  differ  very  remarkably  in 
the  two  sexes.  In  the  female  the  bones  are  thinner,  more  smooth  on 
the  surface,  the  muscular  impressions  being  less  strongly  marked,  and, 
though  its  perpendicular  depth  is  less,  its  breadth  and  capacity  are 
greater.  [The  increase  in  circumference  of  the  cavity  of  the  pelvis  in 
the  female  over  that  of  the  male,  is  dependent  upon  the  greater  breadth 
of  the  sacrum  and  the  greater  transverse  measurement  along  the  ilio- 
pectineal  line.]  The  aloe  of  the  iliac  bones  are  more  expanded  ; the 
upper  aperture  is  more  nearly  circular,  the  projection  of  the  sacrum 
less  perceptible;  and  the  space  between  the  tuberosities  of  the  ischia 
greater.  The  depth  of  the  symphysis  pubis  is  less  in  the  female  than 
in  the  male,  whilst  the  breadth  of  the  pubic  arch  is  greater. 

The  difierent  dimensions  of  the  male  and  female  pelvis  are  stated  as 
follows,  by  Meckel,  Cloquet,  and  Burns: — 


Meckel. 

Cloquet. 

Burns. 
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The  oblique  - - > of  the  inlet 
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The  antero-posterior  - ) ( 

The  transverse  - - Kftheoul 

1 he  antero-posterior  - 5 

The  last  may  be  increased  to  five  inches  in  consequence  of  the  mobility  of  the  coccyx. 


In  the  foetus  and  young  children  the  capacity  of  the  pelvis  is  very 
small,  and,  at  the  same  time,  those  viscera,  which  may  be  said  to 
belong  to  the  pelvis,  lie  chiefl}^  in  the  abdomen.  The  obliquity  of  the 
cavity  is  greatest  in  early  life. 


BONES  OF  THE  LOWER  EXTREMITY. 

The  lower  extremity  is  made  up  of  three  parts : the  thigh,  leg,  and 
foot. 

The  osseous  part  of  the  first  consists  of  one  bone — the  femur  ; that 
of  the  leg,  of  two — the  tibia  and  fibula.  The  adjacent  extremities  of 
these,  together  with  the  patella  (a  sort  of  sesamoid  bone),  form  the 
knee. 

The  foot  is  composed  of  three  parts:  the  tarsus,  metatarsus,  and 
phalanges. 


THE  FEMUR. 


The  femur  or  thigh-bone,  fig.  99,  (os  femoris,)  the  longest  and 
largest  bone  of  the  skeleton,  is  situated  between  the  pelvis  and  the 
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tibia.  In  the  erect  position  of  the  body,  its 
general  direction  is  not  vertical ; it  gradually 
inclines  inwards  towards  the  lower  part,  so  that 
the  bones  of  opposite  sides,  though  separated  at 
a considerable  distance  where  they  are  con- 
nected with  the  pelvis,  approach  each  other  in- 
feriorly,  and  come  nearly  in  contact.  The  de- 
gree of  this  inclination  varies  in  different  per- 
sons, and  is  more  marked  in  the  female  than 
the  male.  The  femur  presents  a central  part  or 
body,  and  two  extremities. 

The  body,^  or  shaft,  as  it  is  sometimes  called, 
compressed,  but  nearly  cylindrical  towards  the 
centre,  and  at  the  same  time  slightly  convex  or 
arched  forwards,  is  expanded  superiorly  and 
inferiorly.  Its  anterior  surface,  convex  and 
smooth,  is  broader  towards  the  lower  than  the 
upper  extremity.  Both  its  lateral  surfaces  are 
compressed  and  somewhat  flat;  but  it  may  be 
observed  that  the  external  is  somewhat  concave: 
it  affords  attachment  to  the  vastus  externus 
muscle.  The  surface,  which  superiorly  looks 
inwards,  is,  in  the  lower  third  of  the  bone,  in- 
clined somewhat  backwards,  and  gives  attach- 
ment to  the  vastus  internus.  The  anterior  sur- 
face is  separated,  though  not  in  a very  marked 
degree,  from  the  lateral  surfaces  by  two  lines, 
which  may  be  traced  upwards  from  the  con- 


[Fig.  9D. 


The  right  femur,  seen  up- 


dyles,  towards  the  superior  extremity  of  the  the  anterior  aspect.  1. 
bone;  but  posteriorly,  at  tbe  union  of  the  two  J Thfne^ck.^'i.’^TL  grL’t 
lateral  surfaces,  is  a rough  and  prominent  line  trochanter.  5.  The  anterior 
(linea  aspera),  which  gives  attachment  to  seve-  intertrochanteric  line.  6. 

Ihe  tinea  aspera  is  most  prominent  towards  The  internal  condyle.  9. 
the  centre  of  the  bone,  and,  when  examined  The  tuberosity  for  the  at. 
with  attention,  presents  two  margins  and  a ^*io'^"^Tlm 

rough  interstice,  each  giving  attachment  to  fosL  fonL  tendon  of  origin 
muscles.  Above  and  below  tbe  centre,  it  sub-  of  the  popliteus  muscle,  il. 

sides  as  it  were  towards  the  extremities,  and  tuberosity  for  the  at- 
,1  , , 1 mi  . • tachment  of  the  internal 

also  becomes  biiurcated.  1 he  two  superior  lateral  ligament.— W.] 

divisions  or  branches  of  the  line  terminate,  the 

one  (internal  and  somewhat  shorter)  at  the  lesser  trochanter;  the 
other,  external,  at  the  greater  trochanter ; in  the  course  of  the  latter  a 
rough  and  often  strongly-marked  ridge  exists,  which  gives  insertion 
to  the  gluteus  maximus.  The  inferior  divisions  spread  more  asunder, 
and  terminate  at  the  condyles,  enclosing  between  them  and  the  mar- 
gins of  these  prominences,  a flat  triangular  portion  of  the  bone,  which 
corresponds  with  the  popliteal  vessels.  Towards  the  superior  part  of 
the  linea  aspera  may  be  observed  a foramen  directed  from  below  up- 
wards, which  transmits  the  medullary  vessels. 

18* 
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At  tlie  superior  extremity  of  the  bone  is  placed  its  neck,  which  is 
directed  upwards  and  inwards,  so  as  to  form  an  obtuse  angle  with  the 
body  or  shaft;  at  its  point  of  union  with  the  latter  are  two  eminences 
(troclianters),  one,  the  larger,  on  the  outer,  the  other  on  the  inner  side; 
it  is  from  between  these  tliat  the  neck  arises. 

The  trochanter  major‘d  is  prolonged  from  the  external  surface  of  the 
body  of  the  bone,  and  nearly  in  a line  with  its  axis.  This  apophysis, 
quadrilateral  in  its  form,  is  convex  and  rough  on  its  external  surface, 
which  is  marked  by  a line  directed  obliquely  downwards  and  forwards 
for  the  attachment  of  the  gluteus  medius;  the  internal  surface,  of  less 
extent,  presents  at  its  base  a pit  {trochanteric  or  digital  fossa,)  which 
receives  the  external  rotator  muscles;  its  superior,  or  terminal  border, 
is  flat  and  straight,  and  the  posterior  thick  and  rounded.  At  the  pos- 
terior aspect  of  the  great  trochanter  may  be  observed  an  oblique  and 
prominent  line,  directed  downwards  and  inwards,  and  terminating  in 
the  trochanter  minor. 

The  trochanter  minor, ^ a conical  rounded  eminence,  projects  from 
the  posterior  and  inner  side  of  the  bone,  and  gives  attachment  at  its 
back  part  to  the  tendon  of  the  psoas  and  iliacus  muscles. 

The  neck  of  the  femur, ^ which  is  so  named  from  its  constricted  ap- 
pearance and  supporting  the  head,  forms  an  obtuse  angle  with  the 
body  of  the  bone;  it  is  compressed  from  before  backwards,  so  that  its 
diameter  in  this  is  much  less  considerable  than  in  the  vertical  direc- 
tion, in  which  greater  power  of  resistance  is  required,  for  sustaining  the 
weight  of  the  body;  its  anterior  surface  is  broad  and  smooth;  the 
superior,  inclined  upwards,  is  short  and  somewhat  concave ; the  infe- 
rior is  the  most  extensive.  The  union  of  the  neck  with  the  rest  of  the 
bone  is  marked  by  the  trochanters  and  two  intervening  oblique  lines, 
{inter-trochanteric,)  of  which,  the  anterior  one  is  rough,  and  but 
slightly  prominent;  the  other,  situated  posteriorly,  forms  a smooth  pro- 
jecting ridge,  which  overhangs  the  trochanteric  fossa. 

The  neck  is  surmounted  by  the  globular  head,^  which  forms  a con- 
siderable segment  of  a sphere,  is  tipped  with  cartilage  in  the  fresh 
state,  and  lodged  in  the  acetabulum.  A little  beneath  its  most  promi- 
nent point  is  a small  cavity,  which  gives  attachment  to  the  round  liga- 
ment. 

The  inferior  extremity  of  the  bone,  much  thicker  and  broader  than 
the  superior,  is  terminated  by  two  eminences,  separated  posteriorly  by 
a deep  fossa;  these  are  named  condyles,  of  which  one  is  internal,  the 
other  external. 

The  external  condyle,’’  is  larger,  and  projects  forwards  more  than 
the  internal ; its  articulating  surface  also  is  broader,  and  mounts 
higher  up  anteriorly  ; its  external  surface,  rough  and  unequal,  presents 
a deep  pit,*”  inferiorly,  which  gives  attachment  to  the  tendon  of  the 
p>opliteus  muscle;  and  immediately  above  it,  a projection,®  {external 
tuberosity,)  which  gives  attachment  to  the  external  lateral  ligament  of 
the  knee-joint. 

The  internal  condyle"^  appears  longer,  and  also  to  descend  lower 
down  than  the  other;  but  this  is  rather  apparent  than  real,  for,  by 
means  of  the  obliquity  of  the  shaft  of  the  bone,  both  condyles  are 
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brought  to  the  sarne  plane.  The  internal  condyle  presents  at  its  inner 
side  a tuherositij,'^  which  gives  attachment  to  the  internal  lateral  liga- 
ment of  the  knee-joint  and  the  tendon  of  the  adductor  magnus. 

The  articular  surfaces  of  both  condyles,  covered  widi  cartilage  in 
the  fresh  state,  are  united  anteriorly  where  they  form  a pulley-like 
surface,  concave  from  side  to  side,  on  wdiich  the  patella  glides.  Infe- 
riorly,  these  surfaces  diverge  as  they  pass  backwards,  and,  when  they 
terminate  at  the  posterior  surface  of  the  bone,  are  separated  by  a con- 
siderable interval  {the  inter-condyloid  fossa). 

Articulations. — The  femur  articulates  superiorly  with  the  acetabu- 
lum ; by  its  condyles  with,  inferiorly,  the  tibia,  and,  anteriorly,  the 
patella. 

Attachments  of  muscles. — To  the  anterior  surface,  the  crureus  and  the 
sub-crureus ; to  the  two  lateral  surfaces  and  to  both  lips  of  the  linea 
aspera,  the  vastus  internus  and  externus ; to  the  centre  of  that  line,  the 
adductors  and  the  short  head  of  the  biceps  flexor ; to  the  outer  surface 
of  the  trochanter  major,  the  gluteus  medius ; to  the  anterior  part  of  its 
upper  border,  the  gluteus  minimus  ; to  the  fossa,  at  its  posterior  sur- 
face, the  other  external  rotators ; to  the  posterior  part  of  the  same 
border,  the  pyriformis ; to  the  posterior  part  of  the  lesser  trochanter, 
and  to  a small  portion  of  the  line  below  it,  the  tendon  of  the  psoas  and 
iliacus ; to  the  line  descending  from  the  great  trochanter,  posteriorly, 
the  quadratus  feinoris  ; to  the  line  below  the  lesser  trochanter,  the  pec- 
tineus ; to  the  rough  impression  beneath  the  great  trochanter,  the  glu- 
teus maximus;  just  above  the  inner  and  the  outer  condyle,  the  corre- 

Fig.  100. 


E 


Successive  stages  of  the  growth  of  the  femur  are  shown  in  these  figures,  up  to  the  time 
when  the  union  only  of  the  parts  is  wanting  to  the  completion  of  the  bone. 

A.  Ossification  has  extended  from  the  primitive  centre  over  the  shaft  of  the  femur.  The 
preparation  was  taken  from  the  body  of  a foetus  of  eight  months,  b.  A nucleus  is  apparent 
in  the  interval  between  the  condyles.  This  illustra.tes  the  condition  of  the  bone  in  a full- 
grown  foetus,  c.  A granule  is  added  in  the  head.  d.  One  is  present  in  the  great  trochan- 
ter, and  E.  in  the  smaller  trochanter. 

1.  The  shaft.  2.  The  lower  e.xtremity.  -3.  The  head.  4.  The  great  trochanter.  5. 
The  small  trochanter. 
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spending  heads  of  the  gastrocnemius;  above  the  external  condyle,  the 
plantaris ; to  the  fossa  beneath  the  external  tuberosity,  the  popliteus. 

Ossification. — The  femur  begins  to  ossify  before  the  vertebras,  and 
the  process  is  first  apparent  at  the  middle  of  the  shaft.  From  the 
osseous  ring  formed  in  this  position,  the  ossification  extends  towards 
both  ends,  ultimately  involving  the  shaft  and  neck  of  the  bone  (fig.  100). 
As  it  advances  on  the  last-named  part  (the  neck),  osseous  matter  will 
be  found  first  on  its  lower  surface  (b,  c.) 

Epiphyses. — The  first  of  these  additional  centres  of  ossification  ap- 
pears in  the  lower  end  of  the  bone  (b.^),  in  the  last  month  of  foetal  life, 
and  from  it  the  entire  of  the  lower  extremity  of  the  femur  (including 
both  the  condyles  and  tuberosities)  is  constructed  (c,  d,  k.^) 

In  the  end  of  the  first  year  after  birth  a nucleus  is  discernible  in  the 
head  (c.'^),  and  the  ossification  radiates  from  it  over  the  globular  end  of 
the  bone  (c.  d.  e.®) 

The  trochanters  are  distinct  formations.  Ossification  begins  in  the 
larger  (d.^)  in  the  course  of  the  fourth  year,*  and  it  does  not  show 
itself  in  the  smaller  till  a considerably  later  period — the  thirteenth  or 
fourteenth  year  (e.®) 

Consolidation. — The  order  in  which  the  epiphyses  are  joined  to  the 
rest  of  the  bone  is  the  reverse  of  that  in  which  they  appear  : the  small 
trochanter  joins  first,  the  great  trochanter  follows  next,  then  succeeds 
the  head,  and  lastly  the  lower  epiphysis,  whose  ossification  was  the 
first  to  begin,  ceases  to  be  a separate  piece.  The  bone  is  complete 
by  the  union  of  its  parts  after  the  twentieth  year. 

THE  PATELLA. 

The  patella  (rotula,  knee-pan,)  is  situated  at  the  anterior  part  of  the 
knee-joint,  being  attached  by  a ligament  (ligamentum  patellae)  to  the 
tibia,  so  that  its  position  with  regard  to  the  joint 
varies  according  to  the  movements  of  that  bone. 
Compressed  and  somewhat  triangular  in  its  form, 
its  anterior  surface  is  convex,  and  covered  by  the 
expandea  fibres  of  the  extensor  tendons  ; the  poste- 
rior, smooth  and  covered  with  cartilage  for  its  arti- 
culation with  the  condyles  of  the  femur,  is  divided 
by  a vertical  line  into  two  parts,  the  external  being 
the  broader.  Beneath  these  is  situated  a small 
irregular  depression,  corresponding  with  the  apex, 
or  narrowest  part  of  the  bone,  which  gives  attach- 
ment to  the  ligamentum  patellee.  The  superior  ex- 
tremity, broad  and  rounded  off  at  its  margin,  gives 
attachment  to  the  extensor  muscles ; the  inferior, 
narrow  and  pointed,  to  the  ligament  already  named; 
the  lateral  borders  are  convex,  the  external  being  thinner  than  the 
internal. 

The  patella  is  ossified  from  a single  centre,  which,  according  to 
Bdclard,  is  apparent  in  the  middle  of  the  third  year. 

* In  the  thigh-bones  taken  from  the  body  of  a child,  sta  ted  with  correctness  (as  well  as 
could  be  judged)  to  have  been  three  years  and  a half  old,  I found  at  the  base  of  each  great 
trochanter  a granule  of  bone  equal  in  size  to  half  a common  pea. 


[Fig.  101. 


the  patella.  1,  2.  Su- 
perior extremity.  3. 
Inferior  extremity.  4. 
Vertical  elevation.  5, 
6.  Internal  and  exter- 
nal sides. — Smith  and 
Horner.] 
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THE  TIBIA. 

The  tibia,  next  to  the  femur,  is  the  longest  bone  in  the  skeleton ; 
situated  at  the  anterior  and  inner  side  of  the  leg,  it  alone  receives  from 
the  femur  (under  which  it  is  placed  vertically)  the  weight  of  the  trunk, 
and  communicates  it  to  the  foot.  Like  the  other  long  bones,  it  is 
divided  into  a body  and  two  extremities. 

The  superior  extremity,  fig.  102,^  much  thicker 
and  more  expanded  than  any  other  part  of  the 
bone,  (being  proportioned  in  size  to  the  lower 
extremity  of  the  femur,)  is  broader  from  side  to 
sidethan  from  before  backwards;  its  circumference 
is  somewhat  rounded  and  convex  in  front  and  at 
the  sides,  but  slightly  hollowed  posteriorly  ; at  the 
fore  part,  a little  below  the  head,  is  situated  an 
eminence,®  sometimes  called  the  anterior  tube- 
rosity, more  properly  the  tubercle,  which  is  some- 
what rough  at  its  lower  part,  for  the  attachment 
of  the  ligament  of  the  patella,  and  smooth  supe- 
riorly, where  it  corresponds  to  a small  synovial 
bursa,  intervening  between  that  ligament  and  the 
bone.  On  the  sides,  and  above  this,  are  two 
rounded  eminences  {tuberosities),  the  external  one® 
being  somewhat  smaller  than  the  other,®  and 
marked  posteriorly  by  a flat  surface,  which  arti- 
culates with  the  head  of  the  fibula  ; these  processes 
give  attachment  to  the  lateral  ligaments  of  the 
knee-joint.  On  the  superior  aspect  of  this  portion 
of  the  bone  may  be  observed  two  concave  carti- 
laginous surfaces,  (condyles,)  which  sustain  the 
condyles  of  the  femur  ; the  internal  one  is  some- 
what the  deeper ; its  greatest  diameter  is  from  , . , , . , , 

before  backwards ; the  external  one  is  nearly  cir-  seen  from  the  front, 
cular.  In  the  interval  between  the  articular  sur-  l.  The  shaft  of  the  tibia, 
faces  is  situated  a pyramidal  eminence,'*  the  sum-  tuberosity, 

mitof  which  is  usually  divided  into  two  tubercles;  4 q-j,®  ^pinous'^ pTo°cell 
it  is  named  the  spine  or  spinous  process  of  the  5.  The  tubercle.  6.  The 
tibia ; before  and  behind  this  are  two  irregular  internal  or  subcutaneous 
depressed  surfaces,  which  give  attachment  to  the  The'^'lowlr^  ext^mity  of 
crucial  ligaments  and  to  the  semilunar  cartilages,  the  tibia.  8.  The  internal 

The  lou-er  or  tarsal  extremity'^  of  the  bone  is  naalleolus.  9.  The  shaft 
much  smaller  than  the  upper,  and  nearly  quadrila-  ^11.  It‘s 

teral  in  its  form;  the  anterior  surface,  convex  and  lower  extremity,  the  ex- 
smooth,  is  bounded  below  by  a slightly  rough  ternal  malleolus.  The 
margin  which  gives  attachment  to  the  anterior  ^^^^6  is”thrcrest^of"the 
tibio-tarsal  ligament ; the  posterior  is  flat,  and  tibia.— W.] 
slightly 'marked  by  a groove  for  the  flexor  longus 
pollicis : the  external,  slightly  concave,  is  rough  superiorly,  for  the 
attachment  of  the  transverse  ligament,  and  smooth  below,  to  receive 
the  extremity  of  the  fibula.  From  the  inner  border  of  this  end  of  the 


[Fig.  102. 
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bone  projects  downwards  a triangular  apophysis,®  the  internal  malleo- 
lus ; the  inner  surface  of  which  is  convex,  and  covered  merely  by  the 
skin,  the  external  is  smooth,  and  articulates  with  the  side  of  the  astra- 
galus; the  anterior  forms  a rounded  border,  whilst  the  posterior  is 
marked  by  two  grooves  for  the  tendons  of  the  tibialis  posticus,  and 
flexor  longus  digitorum  ; to  the  most  dependent  part  of  the  process  is 
attached  the  internal  lateral  ligament.  The  lower  articular  surface  of 
the  tibia,  or  that  part  which  enters  into  the  formation  of  the  ankle- 
joint,  consists  of  two  parts,  one  vertical,  just  described  as  being  situated 
at  the  outer  side  of  the  malleolus;  the  other  horizontal  in  its  direction, 
concave  and  quadrilateral  in  its  form,  divided  into  two  parts  by  a 
slightly  raised  line ; of  these  two  surfaces,  which  are  united  at  a right 
angle,  and  tipped  with  cartilage  in  the  fresh  state,  the  latter  rests  on 
the  dorsum  of  the  astragalus,  the  former  is  applied  to  its  inner  flat 
border. 

The  body  or  shafts  of  the  tibia,  triangular  in  its  form,  diminishes 
gradually  in  size  for  about  two-thirds  of  its  length,  after  which  it 
increases  somewhat  towards  its  lower  extremity.  The  internal  sur- 
face^ is  convex  and  subcutaneous,  except  at  the  upper  part  of  its 
extent,  where  it  is  covered  by  the  tendons  of  the  sartorius,  semi-tendi- 
nosus,  and  gracilis  muscles.  The  external  surface,  slightly  hollowed 
above,  where  it  gives  origin  to  the  tibialis  anticus,  is  convex,  and 
somewhat  inclined  forw'ards  below,’'  where  it  is  covered  by  the  exten- 
sor tendons.  The  posterior  surface  is  very  deeply  seated  ; not  so  uni- 
form in  its  outline  as  the  others,  it  is  marked  at  its  upper  third  by  a 
line  extending  upwards  and  outwards  to  the  external  tuberosity;  the 
part  above  this  is  triangular,  and  gives  attachment  to  the  popliteus 
muscle  ; that  below  it  to  the  tibialis  posticus  and  flexor  digitorum  ; and 
from  the  line  itself  arises  the  soleus.  Near  this  line  may  be  observed 
a medullary  foramen  of  large  size,  whose  direction  is  from  above 
downwards. 

The  surfaces  here  indicated  are  separated  by  an  equal  number  of 
borders.  The  anterior  border,  more  or  less  sinuous  in  direction,  some- 
times considerably  curved,  is  for  the  most  part  subcutaneous ; sharp 
and  prominent,  especially  towards  the  middle,  and  hence  named  the 
crista  or  spine  of  the  tibia  ; it  subsides  towards  the  lower  end  of  the 
bone,  as  if  to  allow  a smooth  surface  for  the  passage  forwards  of  the 
vessels  and  muscles,  which  superiorly  are  placed  on  the  outer  side. 
The  inner  border,  thick  and  rounded,  gives  attachment  to  the  soleus  and 
flexor  longus  digitorum ; wdiilst  the  external,  somewhat  sharp,  divides 
inferiorly  into  two  lines,  which  diverge  tow'ards  the  surface  of  articu- 
lation with  the  fibula.  The  interosseous  ligament  is  inserted  into  this 
external  border.  The  body  of  the  tibia  is  slightly  twisted,  so  that  the 
internal  tuberosity  inclines  a little  backwards,  and  the  internal  malleo- 
lus forwards,  which  conformation  deserves  attention  in  the  diagnosis 
and  adjustment  of  fractures. 

Articulations. — The  tibia  articulates  with  the  femur,  the  fibula,  and 
the  astragalus. 

Attachments  of  muscles. — To  the  external  surface  and  external  tube- 
rosity, the  tibialis  anticus ; to  the  latter  also,  the  head  of  the  extensor 
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longus  digitorum ; to  the  inner  surface,  the  sartorius,  gracilis,  semi- 
tendinosus,  and  semi-membranosus ; the  popliteus  to  the  triangular 
space  on  the  posterior  surface ; the  soleus,  tibialis  posticus,  and  flexor 
longus  digitorum  to  the  rest  of  its  extent,  and,  through  the  medium  of 
the  patella  and  its  ligament,  it  may  be  said  to  give  insertion  to  the  ex- 
tensors of  the  leg. 

Ossification. — The  tibia  is  formed  from  one  principal  centre  of  ossi- 
fication and  two  for  epiphyses.  The  process  begins  at  the  middle  of 
the  bone,  about  the  same  time  as  in  the  femur, — M.  Cruveilhier  men- 
tions a case  in  which  it  preceded  that  bone, — and  from  this  point  ex- 
tends over  the  shaft  (fig.  103.‘) 


Fig.  103. 


A.  This  figure  represents  the  state  of  the  tibia  some  time  before  the  usual  period  of  birth. 
The  shaft  is  ossified,  the  ends  of  the  bone  are  cartilaginous.  In  b.  (taken  from  a full-grown 
fintus)  the  osseous  centre  of  the  upper  epiphysis  is  discernible ; and  in  c.  that  of  the  lower 
one  is  added,  n.  The  lower  end  of  the  bone  has  been  completed  by  the  junction  of  the 
epiphysis,  the  upper  one  is  still  separable,  e.  There  is  in  this  case  a second  centre  for  the 
superior  epiphysis. 

1.  The  shaft.  2.  The  superior  epiphysis.  2*.  A second  granule  for  tlie  same.  3.  The 
inferior  epiphysis. 

Epiphyses. — A small  osseous  nucleus  is  apparent  in  the  upper  ex- 
tremity of  the  tibia  in  the  full-grown  foetus  (or,  according  to  most 
authorities,  in  the  first  year  after  birth*)  (b.  c.®);  and  the  epiphysis  when 
fully  formed  is  flat,  with  a thin  pointed  elongation  in  front  for  the  an- 
terior tuberosity  of  the  bone  (d.®). 

In  the  second  year  osseous  matter  is  manifest  in  the  cartilage  of  the 
lower  extremity  at  its  middle,  and  it  extends  from  this  as  a centre  over 
the  entire  of  that  part  of  the  bone,  including  the  malleolus. 

The  epiphyses  join  the  shaft  between  the  eighteenth  and  the  twenty- 
fifth  year;  the  inferior  preceding  the  other  by  a considerable  time  (d). 

Peculiarities  are  occasionally  met  with  in  the  manner  of  the  ossi- 


* Albinus,  Bedard,  Cruveilhier,  and  others,  date  the  commencement  of  ossification  in 
this  epiphysis  in  the  first  year  after  birth.  But  Nesbitt  and  Meckel  state  that  bony  matter 
is  present  at  the  usual  time  of  birth,  and  I have  found  it  so  in  two  cases,  while  engaged  in 
preparing  these  sheets  for  the  printer.  This  difference  respecting  a fact  so  easily  ascer- 
tained,  suggests  the  probability  that  the  period  actually  varies. 
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fication  of  the  epiphyses.  I have  observed  a separate  nucleus  in  the 
longue-shaped  process  of  the  superior  one  (e.^*);  and  Bedard  has 
recorded  an  example  of  the  malleolus  being  formed  from  an  indepen- 
dent centre. 


THE  FIBULA. 

This  bone  (fibula,  perone,  irs|ov»),  a clasp,)  is  situated  at  the  external 
side  of  the  leg;  it  is  nearly  equal  to  the  tibia  in  length,  but  is  much 
more  slender.  When  the  fibula  is  placed  beside  the  tibia  in  its  natural 
position,  its  lower  extremity  will  be  found  a little  farther  forward  than 
the  upper  one,  and  its  shaft  inclined  backwards  and  a little  inwards  so 
as  to  be  convex  in  that  direction. 

The  body  or  shaft  of  the  bone,  (fig.  102,®)  irregularly  triangular  in  its 
form,  presents  three  prominent  lines  bounding  three  surfaces;  the  an- 
terior, or  most  prominent  line,  gives  origin  to  muscles  in  the  superior 
part  of  its  extent,  and  bifurcates  towards  its  lower  extremity,  so  as  to 
enclose  a slightly  concave  triangular  surface,  which  is  subcutaneous ; 
the  internal  one  also  gives  attachment  to  muscles,  and  inferiorly,  where 
it  inclines  forwards,  to  the  interosseous  ligament.  The  internal  sur- 
face looks  backwards  for  about  a third  of  its  extent,  and  somewhat 
forwards  in  the  rest,  and  is  divided,  but  unequally,  into  two  parts,  by 
a slightly  marked  longitudinal  line,  to  which  the  interosseous  ligament 
is  attached  for  about  two-thirds  of  its  length ; the  part  of  the  surface 
behind  this  is  grooved, — it  gives  attachment  to  the  tibialis  posticus 
muscle;  the  anterior  portion,  the  smaller,  to  muscles  placed  in  front  of 
the  leg.  The  external  surface,  concave  in  the  greatest  part  of  its  ex- 
tent, gives  origin  to  muscles, — towards  its  lower  extremity,  this  surface 
is  inclined  backwards,  conforming  with  the  peronei  muscles,  which 
are  connected  with  the  superior  part  of  the  bone,  and  incline  in  that 
direction  to  pass  behind  the  external  malleolus.  The  posterior  surface, 
convex  and  smooth,  affords  attachment  to  muscles,  and  presents 
towards  its  middle  a small  foramen,  directed  obliquely  downwards  for 
the  transmission  of  the  medullary  vessels;  in  the  lower  part  it  inclines 
inwards,  and  is  terminated  by  a rough  surface  connected  with  the  tibia. 

The  superior  extremity^°  of  the  bone,  called  also  the  head,  is  smaller 
than  the  inferior  one;  it  presents  on  the  supero-internal  part  a small 
oval  and  nearly  flat  surface,  for  its  articulation  with  the  corresponding 
part  of  the  external  tuberosity  of  the  tibia  ; the  remainder  is  unequal, 
and  gives  insertion  to  the  biceps  flexor  cruris,  to  the  external  lateral 
ligament  of  the  knee-joint,  and  to  those  which  connect  the  tibia  and 
fibula.  The  inferior  or  tarsal  extremity‘s^  forms  the  external  malleolus, 
which  is  longer  and  more  prominent  than  the  internal  one:  in  front  it 
projects  rather  abruptly  forwards;  behind  is  situated  a shallow  groove 
traversed  by  the  tendons  of  the  peronei  muscles ; the  outer  side  is 
convex  and  subcutaneous;  the  inner  presents  a small  triangular  surface, 
convex  in  the  perpendicular,  and  nearly  plain  in  the  antero-posterior 
direction,  which  articulates  with  the  astragalus,  and  is  bounded  pos- 
teriorly by  a rough  depression,  affording  attachment  to  the  transverse 
ligament  of  the  ankle-joint,  whilst  the  apex  gives  origin  to  the  external 
lateral  ligament. 
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Articulations. — The  fibula  articulates  at  both  extremities  with  the 
tibia,  and  at  the  inferior  one  with  the  outer  border  of  the  astragalus. 

Attachments  of  muscles. — The  internal  surface,  by  its  anterior  por- 
tion, to  the  extensor  communis  digitorum,  extensor  proprius  pollicis,  and 
peroneus  tertius  ; 
by  the  depression 
on  its  posterior 
part,  to  the  tibialis 
posticus : the  ex- 
ternal surface,  to 
the  peronei ; the 
posterior  surface, 
to  the  soleus  and 
flexor  longus  pol- 
licis; its  head,  to 
the  biceps  flexor 
cruris. 

The  ossification  of 
the  shaft  of  this 
bone  occurs  a little 
later  than  that  of 

RnttiAnrla  The  preparation  from  which  this  figure  has  been  drawn  was 
^ taken  from  the  body  of  a foetus  arrived  at  the  usual  period  of  birth, 
are  cartilaginous  at  The  shaft  is  ossified,  and  the  ends  of  the  bone  remain  cartilaginous, 
the  ordinary  time  b.  A nucleus  has  appeared  for  tbe  lower  epiphysis,  c.  That  of  the 
of  birth  ffiff  104  a 1 added.  (When  the  upper  epiphysis  is  ossified  to  this 

rp.  ' ’ ' extent,  the  lower  one  is  more  advanced  than  is  here  represented.) 

1 tie  epipnyses  d.  The  lower  end  of  the  bone  is  complete,  the  superior  epiphysis 
arelikewiseformed  being  still  separable. 

after  those  of  the  shaft.  2.  The  lower  epiphysis.  3.  The  upper  one. 

tibia.  Their  ossification  begins  with  the  lower  one,  in  which  an 
osseous  granule  appears  in  the  second  year  (b.®);  and  a commencement 
of  the  process  is  discernible  in  the  upper  epiphysis,  between  tbe  third 
and  the  fourth  year  (c.^) 

Consolidation. — Contrary  to  the  order  which  prevails  in  the  union 
of  the  parts  of  the  femur  and  the  tibia,  that  epiphysis  of  the  fibula 
which  is  the  first  to  take  on  the  osseous  state,  namely,  the  lower  and 
larger  one,  is  at  the  same  time  the  first  to  join  the  shaft  of  the  bone  (d.) 
The  parts  appear  to  unite  somewhat  later  than  in  the  tibia ; the  con- 
solidation is  complete  between  the  twentieth  and  twenty-fifth  year. 


BONES  OF  THE  FOOT. 

The  foot  is  composed,  like  the  hand,  of  three  parts,  viz.  the  tafsus, 
metatarsus,  and  toes ; their  upper  and  under  aspects  are  shown  in  fig. 
105  and  106.  These  parts  will  in  the  first  place  be  described  sepa- 
rately, and  they  will  then  be  reviewed  in  their  connexion  one  with  the 
other,  constituting  the  framework  of  the  foot. 

TARSUS. 

The  tarsus  is  composed  of  seven  bones,  viz.  the  os  calcis,  astragalus, 
cuboid,  scaphoid,  and  three  cuneiform. 
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THE  CALCANEUM. 


This  bone,  fig.  105,^  (os  calcis — calcaneum,)  is  situated  at  the  pos- 


[Fig.  105. 


Fig.  106. 


lerior  and  inferior  part  of 
the  tarsus,  and  forms  the 
heel  by  its  projection  back- 
wards; elongated  in  that  di- 
rection, and  compressed  la- 
terally, it  is  the  largest  of  the 
bones  of  tlie  foot. 

Superiorly  it  presents  (ta- 
king the  objects  successively 
from  behind  forwards)  a 
concave  portion,  intervening 
between  the  insertion  of  the 
tendo  Achillis  into  its  poste- 
rior border,  and  the  surface 
which  articulates  with  the 
astragalus;  then  the  last- 
named  surface,  which  is 
bounded  by  a rough  depres- 
sion for  the  insertion  of  a 
ligament  (interosseous),  and 
lastly  a narrow  concave 
Fig.  105.  The  dorsal  surface  of  the  left  foot.  1.  surface,  which  also  articu- 
The  astragalus:  its  superior  quadrilateral  articular  ■ , ..i  . , 

surface.  2.  The  anterior  extremity  of  the  astragalus,  With  the  astiagalus. 

which  articulates  with  (4)  the  scaphoid  bone.  3.  The  On  the  inferior  Surface, 
os  calcis.  4.  The  scaphoid  bone.  5.  The  internal  which  is  narrower  than  the 
cuneiform  bone.  6.  The  middle  cuneiform  bone.  7.  j-  r u j u 

The  external  cuneiform  bone.  8.  The  cuboid  bone.  Preceding,  and  broader  be- 

9.  The  metatarsal  bones  of  the  first  and  second  toes,  hincl  than  DGlorC,  afG  ob- 

10.  The  first  phalanx  of  the  great  toe.  1 1.  The  se-  served  posteriorly  tWO  tU- 

cond  phalanx  of  the  great  toe.  12.  The  first  phalanx  i a /fUf. 

of  the  second  toe.  13.  Its  second  phalanx.  14.  Its  tmein- 

third  phalanx.  temal  being  the  larger,) 

Fig.  106.  The  sole  of  the  left  foot.  1.  The  inner  serving  for  the  attachment 

tuberosity  of  the  os  calcis.  2 The  outer  tuberosity, 

S.  1 he  groove  tor  the  tendon  ol  the  tlexor  longus  digi-  i i i 

torum  ; this  figure  indicates  also  the  sustentaculum  Superficial  plantar  muscles; 
tali.  4.  The  rounded  head  of  the  astragalus.  5.  The  between  them  a depression 
scaphoid  bone.  6.  Its  tuberosity  7.  Tl|e  internal  p^j.  origin  of  the  long 

cuneiform  bone ; Its  broad  extremity.  8.  1 he  middle  i . i-  ^ , j • r ^ 

cuneiform  bone.  9.  The  external  cuneiform  bone,  plantar  ligament,  and  in  irOllt 
10, 11.  The  cuboid  bone.  11.  Refers  to  the  groove  for  another  eminence,  giving 
the  tendon  of  the  peroneus  longus:  the  prominence  attachment  tO  the  inferior 
between  this  groove  and  figure  10  is  the  tuberosity.  ,.  ^ i u 

12.  The  metatarsal  bones.  13.  The  first  phalanges,  hgament  (calcaneO-SCaph- 
14.  The  second  phalanges  of  the  four  lesser  toes.  15.  oid)  Connecting  this  bonC 
phalanx  of  the  four  lesser  toes,  with  the  SCaphoid.  The  an- 
16.  1 he  last  phalanx  of  the  great  toe. — W.l  . • ^ ‘ ii  * 

. tenor  surface,  the  smallest, 

is  slightly  concave,  and  articulates  with  the  cuboid*  bone.  The  poste- 
rior surface,  convex,  forms  a rough  projection  inferiorly,  (tuber  calcis,) 
which  receives  the  attachment  of  the  tendo  Achillis,  and  is  continued 
into  the  tubercles,  on  the  lower  surface  of  the  bone,  more  especially 
the  inner  one.  The  upper  part  of  the  posterior  surface,  less  prominent 
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and  smooth,  is,  in  part,  separated  from  the  tendo  Achillis  by  a synovial 
bursa.  The  external  surface,  nearly  flat,  broader  behind  than  before, 
presents  in  the  latter  direction  superficial  grooves,  for  the  tendons  of 
the  peronei  muscles,  and  is  subcutaneous  in  the  rest  of  its  extent.  The 
inner  surface,  deeply  concave,  is  traversed  by  the  plantar  vessels  and 
nerves,  and  the  tendons  of  the  flexor  muscle's.  At  the  anterior  and 
upper  part  of  this  surface  is  a prominent  process,  which  deepens  the 
concavity;  it  is  grooved  beneath  for  the  tendon  of  the  flexor  longus 
pollicis,  and  above  contributes  to  form  the  concave  articular  surface 
which  supports  the  fore  part  of  the  astragalus,  and  hence  the  name 
“ sustentaculum  tali”  applied  to  it.* 

The  calcaneum  articulates  with  the  astragalus  and  the  cuboid  bone. 

THE  ASTRAGALUS.  (taLUS.) 

The  astragalus,  fig.  105,^  (arfTfayaXof,  a die,)  is  situated  at  the  superior 
part  of  the  tarsus ; its  form  is  irregular ; it  appears  as  if  twisted  on 
itself. 

The  upper  surface  presents,  in  front,  a rough  and  slightly  excavated 
part,  serving  for  the  attachment  of  ligaments;  and  behind  it  a large 
convex  cartilaginous  surface,  which  is  longer  and  more  prominent  on 
the  outer  than  on  the  inner  side,  broader  before  than  behind,  and  ar- 
ticulated with  the  lower  extremity  of  the  tibia.  On  the  outer  and  in- 
ner sides  are  situated  two  smooth  surfaces,  (the  former  the  larger,) 
which  are  continuous  with  the  preceding,  and  articulated  with  the 
inferior  extremities  of  the  tibia  and  fibula  (the  malleoli).  On  the  infe- 
rior surface  are  observed,  in  front  and  somewhat  internally,  a narrow 
convex  surface,  and  behind,  a broad  concave  one,  both  articulating 
with  the  os  calcis  ; these  are  separated  by  a groove,  which  receives 
the  ligament  that  proceeds  upwards  from  the  last-named  bone.  The 
anterior  surface,  convex,  is  received  into  the  hollow  in  the  scaphoid 
bone ; it  is  called  the  head,  and  the  constricted  part  by  which  it  is 
supported,  the  neck  of  the  astragalus.  The  posterior  surface,  or  rather 
border,  is  grooved  and  traversed  by  the  tendon  of  the  flexor  longus 
pollicis. 

The  astragalus  articulates  with  the  tibia  and  fibula  above,  with  the 
os  calcis  below,  and  with  the  scaphoid  in  front. 

THE  CUBOID  BONE. 

This  bone,  fig.  105,®  {os  cuboides,  cuboideum,)  is  situated  at  the  ex- 
ternal side  of  the  tarsus;  its  form  is  indicated  by  its  name. 

The  superior  surface,  ra^ther  rough,  inclined  obliquely  outwards 
and  upwards,  gives  attachment  to  ligaments.  The  inferior  surface, 
(fig.  108,)  presents  in  front  a depression,  traversed  by  the  tendon  of 
the  peroneus  longus  muscle,  in  the  middle  a transverse  ridge,  (tuber- 
osity,“)  and  behind  it  an  irregular  surface,  both  of  which  give  attach- 
ment to  the  calcaneo-cuboid  ligament;  the  former  also  to  some  fibres 
of  the  ligamentum  longum  plants.  At  the  anterior  aspect  oi  the  bone 
is  a smooth  surface,  directed  from  without  inwards  and  forwards,  and 


* Or  “sustentaculum  cervicis  till,”— “ Albini  de  sceleto  liber,”  p.  302-4. 
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divided  into  two  parts,  the  internal  one  being  square,  the  external  tri- 
angular, and  articulated,  the  former  with  the  fourth,  the  latter  with 
the  fifth  metatarsal  bone  ; at  the  posterior  is  a surface  by  which  it 
articulates  with  the  os  calcis.  The  external  border,  which  is  short 
and  rounded,  presents  a groove^  continuous  with  that  on  the  inferior 
surface,  and  serving  for* the  transmission  of  the  tendon  of  the  pero- 
neus  longus  muscle.  On  the  internal  surface  may  be  observed,  towards 
its  middle,  an  elongated,  smooth,  and  nearly  flat  portion,  which  articu- 
lates with  the  third  cuneiform  bone,  the  part  before  and  behind  it  being 
rough  for  the  attachment  of  ligaments.  This  surface  likewise  often 
articulates  with  the  scaphoid. 

The  cuboid  articulates  with  the  fourth  and  fifth  metatarsal  bones 
before,  with  the  os  calcis  behind,  with  the  external  cuneiform,  and 
sometimes  with  the  scaphoid. 

THE  SCAPHOID  BONE. 

The  scaphoid  or  navicular  bone,  (fig.  105,^)  [os  scaphoideum],  so 
named  from  its  excavated  form  (rfx«(pr|,  navis),  is  placed  at  the  inner 
border  of  the  foot,  between  the  astragalus,  and  the  cuneiform  bones. 

It  presents  a concave  surface  which  looks  backwards,  and  a convex 
one  which  is  turned  forwards.  Its  inner  margin  projects  in  the  form 
of  a tubercle  toward  the  sole  of  the  foot.  Upon  its  upper  and  inner 
surface  are  inequalities  for  the  attachment  of  ligaments, — behind,  a 
concavity  for  the  head  of  the  astragalus, — in  front,  three  distinct  sur- 
faces for  articulation  with  the  three  cuneiform  bones ; at  its  lower  and 
inner  border  is  the  prominence  or  tubercle,  above  noticed,  which  gives 
attachment  to  the  tibialis  posticus  muscle;  on  the  outer  side,  in  some 
instances,  is  a small  articular  surface,  by  which  it  is  united  to  the 
cuboid  bone. 

It  articulates  with  the  three  cuneiform  bones,  with  the  astragalus, 
and  sometimes  with  the  cuboid. 

THE  CUNEIFORM  BONES. 

These  bones,  (figs.  105,  106,)  (ossa  cuneiformia,  wedge-shaped,) 
constitute  the  anterior  and  inner  part  of  the  tarsus ; the  name  expresses 
their  form.  In  number  three,  they  are  distinguished  by  their  numerical 
order  from  within  outwards. 

The  first  is  the  largest,  and  has  its  base  or  broad  border  turned 
down  into  the  sole  of  the  foot, — the  second,  or  middle,  the  smallest. 
The  base,  or  broad  border,  of  the  second  and  third  is  at  the  upper  or 
dorsal  surface  of  the  foot,  and  contributes  to  givm  it  its  arched  fornn, 
They  articulate  behind  with  the  navicular,  and  in  front  with  the  first, 
second,  and  third  metatarsal  bones.  In  consequence  of  their  excess 
in  length  over  the  second,  the  first  and  third,  in  addition  to  articulating 
laterally  with  the  corresponding  sides  of  that  bone,  they  are  in  apposition 
with  the  base  of  the  second  metatarsal  bone,  which  is  inserted  between 
them.  The  inner  side  of  the  first  is  subcutaneous,  and  the  outer  side 
of  the  third  articulates,  by  a smooth  fiat  surface,  with  the  cuboid,  and 
by  a small  linear  facet  with  the  fourth  metatarsal  bone. 

Attachments  of  muscles  to  the  tarsal  bones. — The  os  calcis,  by  its 
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dorsal  surface,  to  the  extensor  brevis  digitorum  pedis  ; the  inferior  half 
of  the  posterior  surface  to  the  common  tendon  of  the  gastrocnemius 
and  soleus  (tendo  Achillis),  and  to  that  of  the  plantaris ; the  inferior 
surface  on  the  inner  side,  to  the  flexor  accessorius,  and  part  of  the 
abductor  pollicis:  on  the  outer  side,  to  the  abductor  digiti  minimi;  and 
between  the  two  abductors,  to  the  flexor  brevis  digitorum. 

The  cuboid  bone,  by  the  inferior  surface,  to  a portion  of  the  ad- 
ductor pollicis  and  flexor  brevis  pollicis. 

The  scaphoid  bone,  by  its  tuberosity,  to  a portion  of  the  tendon  of 
the  tibialis  posticus. 

The  cuneiform  bones.  The  first,  by  its  base,  to  portions  of  the  ten- 
dons of  the  tibialis  anticus  and  posticus,  and  the  second  and  third  to 
part  of  the  flexor  brevis  pollicis. 

METATARSAL  BONES. 

The  metatarsus,  (figs.  105,  106,)  the  second  division  of  the  foot,  is 
placed  between  the  tarsus  and  the  toes,  and  consists  of  five  bones,  one 
for  each  toe.  They  are  separated,  except  at  their  posterior  extremi- 
ties, where  they  are  in  contact,  by  four  interspaces,  {interosseous 
spaces,)  which  decrease  in  size  from  the  inner  to  the  outer  side  of  the 
foot.  These  bones  are  named  according  to  their  numerical  order  from 
within  outwards — that  of  the  great  toe  being  the  first,  and  that  of  the 
little  toe,  the  fifth  or  last;  and  the  interosseous  spaces  are  named  in 
the  same  manner. 

Common  characters  of  the  metatarsal  hones. — They  are  long  bones 
in  miniature,  and,*'like  them,  each  may  conveniently  be  considered  to 
consist  of  a body  and  two  extremities. 

The  bodies  are  in  the  longitudinal  direction,  somewhat  concave  on 
the  plantar  and  convex  on  the  dorsal  aspect ; and  they  have  each, 
with  more  or  less  regularity,  three  sides  and  as  many  borders.  One 
side  corresponds  with  the  dorsum  of  the  foot,  and  the  others  bound 
the  interosseous  space. 

The  posterior  or  tarsal  ends  (bases)  of  these  bones  are  broad  and 
squared  on  the  dorsal  surface,  and  becoming  narrower  in  the  opposite 
direction  they  contribute  in  consequence  of  their  cuneiform  or  wedge 
shape  to  the  general  transverse  arching  of  the  foot.  They  terminate 
behind  with  plane  articular  surfaces  for  connexion  with  the  tarsal 
bones ; and,  with  exceptions  to  be  noticed  presently,  they  have  like- 
wise small  articular  faces  on  their  sides,  where  they  are  in  contact 
one  with  another. 

The  anterior  or  digital  ends  (heads). — In  front,  the  metatarsal  bones 
are  apart  one  from  the  other,  and  are  marked  on  their  sides  by  de- 
pressions and  small  tubercular  projections.  These  are  much  smaller 
than  the  tarsal  extremities,  and  they  support  the  bones  of  the  first  pha- 
lanx of  the  toes  by  convex  articular  surfaces,  which  extend  beneath 
the  bones  to  their  plantar  aspect — the  direction  in  which  the  toes  are 
flexed. 

While  the  metatarsal  bones  thus  resemble  one  another  in  some 
respects,  or  have  certain  characters  in  common,  each  presents  pecu- 
liarities which  serve  to  distinguish  it  from  its  fellows. 

19* 


222 


PHALANGES  OF  THE  TOES. 


Special  or  individual  characters. — The  great  size  is  the  most  pro- 
minent distinctive  mark  of  the  first.  It  is  much  thicker,  more  massive, 
though  shorter  than  any  of  the  other  bones.  The  tarsal  end,  or  base, 
rough  at  its  circumference,  especially  towards  the  plantar  aspect,  has 
no  lateral  articular  facet,  and  wants  the  square  shape  which  belongs  to 
the  others.  The  surface,  which  rests  against  the  first  cuneiform  bone, 
is  oval  and  slightly  concave,  and  the  joint  formed  between  them  is 
directed  obliquely  forwards  and  outwards.  The  digital  end  {head) 
forms  the  ball  of  the  great  toe.  It  is  in  contact,  on  the  plantar  sur- 
face, with  two  sesamoid  bones ; the  part  of  the  articular  surface  ap- 
propriated to  these  little  bones  is  divided  into  two  parts  by  a ridge,  and 
is  often  grooved  on  one  or  both  sides. 

The  second  is  the  longest  of  the  metatarsal  bones.  The  posterior 
end  has  articular  surfaces  for  the  three  cuneiform  bones — it  rests 
against  the  second,  and  is  supported  laterally  by  the  first  and  third. 
On  the  outer  side  it  is  likewise  articulated  with  the  third  metatarsal. 

The  distinction  between  the  third  and  fourth  is  by  no  means  so 
readily  made  as  between  others  of  the  series.  They  have  nearly  the 
same  length,  but  the  third  is  slightly  the  longer.  Moreover,  the  lateral 
articular  surface  on  the  inner  side  of  the  fourth  is  not  so  close  to  the 
end  of  the  bone  as  it  is  on  the  neighbouring  side  of  the  third;  from 
this  it  results,  that,  when  the  two  bones  are  adapted  one  to  the  other 
in  their  proper  relative  position,  the  fourth  projects  behind  the  third ; 
and  this  is  necessary,  in  order  that  the  bone  should  reach  the  cuboid, 
whose  articular  surface  is  in  a corresponding  degree  behind  that  of  the 
third  cuneiform  bone.  It  will  likewise  usually  be  foifhd  that  the  fourth 
has  on  its  inner  side,  for  connexion  with  the  tarsal  bone  last  mentioned 
(third  cuneiform),  a small  additional  facet,  which  would  serve  to  cha- 
racterize the  bone. 

The  fifth  is  readily  recognised  by  several  striking  characters,  viz., 
the  length,  (which  is  less  than  that  of  any  of  the  other  metatarsal  bones 
except  the  first,)  the  large  size  of  its  base,  and  some  further  peculiarities 
of  this  extremity:  namely,  the  presence  of  a single  lateral  articular  sur- 
face, (for  the  fourth  metatarsal  bone,)  and  a large  rough  tuberosity  on 
the  opposite  side,  which  projects  beyond  the  other  bones  at  the  outer 
side  of  the  foot.  This  projection,  which  of  itself  at  once  distinguishes 
the  fifth  metatarsal  bone,  is  readily  felt  through  the  integuments,  and 
it  marks,  on  the  outer  side,  the  position  of  the  tarso-metatarsal  articu- 
lation. The  corresponding  surfaces  of  this  metatarsal  bone  and  the 
cuboid  are  so  oblique  in  direction,  that,  if  a line  drawn  between  them 
were  extended  across  the  foot,  it  would,  on  the  inner  side,  reach  the 
digital  end  of  the  first  metatarsal  bone. 

PHALANGES  OF  THE  TOES. 

The  number,  form,  and  general  conformation  of  the  phalanges  (figs. 
105,  106,)  of  the  toes  correspond  with  those  of  the  fingers,  in  so  much 
that,  besides  referring  to  the  description  of  the  latter,  as  being  like- 
wise generally  applicable  to  the  bones  before  us,  it  will  only  be 
necessary  to  add  a statement  of  some  points  of  difference. 

The  principal  difference  consists  in  the  much  smaller  size  of  the 
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plialanges  of  the  foot.  An  exception  is  however  afforded  by  the  great 
toe,  the  hones  of  which  are  larger  than  those  of  the  thumb. 

In  addition  to  the  small  comparative  size  of  the  first  phalanx  of  the 
four  outer  toes,  they  have  this  further  peculiarity,  viz.,  that  the  bodies 
are  compressed  laterally ; and  the  bodies  of  the  second  row  are  so 
short  that  little  of  these  bones  remains  beyond  what  is  necessary  to 
support  their  articular  surfaces.  The  last  two  phalangal  bones  of 
the  little  toe  are  not  unfrequently  found  connected  by  bony  union  in 
the  skeletons  of  adults. 

Attachments  of  muscles  to  the  metatarsal  bones  and  the  phalanges  of 
the  toes. — The  first  gives  attachment  to  the  prolonged  tendon  of  the 
peroneus  longus,  and  the  first  dorsal  interosseous  muscle ; the  second, 
to  the  transversalis  pedis,  to  the  first  and  second  dorsal  interossei ; 
the  third,  to  part  of  the  adductor  pollicis,  to  three  interossei,  and  part 
of  the  transversalis  pedis ; the  fourth,  to  three  interossei  also,  and  the 
transversalis  pedis;  the  fifth,  to  the  peroneus  bi’evis  and  tertius,  the 
transversalis  pedis,  part  of  the  flexor  brevis  minimi  digiti,  to  the  fourth 
dorsal  and  third  plantar  interosseous  muscle. 

The  first  phalanx  of  the  great  toe  gives  insertion  to  the  extensor 
brevis  digitorum  and  to  the  abductor,  flexor  brevis,  and  adductor  pol- 
licis, with  the  transversalis  pedis;  the  second  phalanx,  to  the  extensor 
proprius  pollicis  and  flexor  pollicis  longus.  The  second  phalanges  of 
the  other  toes  receive  the  insertion  of  the  tendons  of  the  flexor  sublimis 
and  of  the  extensors ; and  the  third,  those  of  the  flexor  profundus  and 
of  the  extensors. 


SESAMOID  BONES. 

These  do  not  properly  form  part  of  the  skeleton ; they  may  be  con- 
sidered as  accessories  to  the  tendons  of  muscles,  and  are  found  only 
in  the  limbs,  never  in  the  trunk.  In  the  superior  extremity,  two  are 
always  found  in  the  articulation  of  the  metacarpal  bone  of  the  thumb 
W'ith  its  first  phalanx.  In  the  lower  extremity,  two  are  frequently 
found  behind  the  femoral  condyles,  and  constantly  beneath  the  first 
joint  of  the  great  toe,  as  well  as  in  the  tendons  of  the  tibialis  posticus 
and  peroneus  longus.  They  are  situated  in  the  direction  of  flexion 
(the  only  exception  being  the  patella,  which  belongs  to  this  class  of 
bones),  and  serve  the  purpose  of  increasing  the  power  of  muscles,  by 
removing  them  farther  from  the  axis  of  the  bone  on  which  they  are 
intended  to  act. 

BONES  OF  THE  FOOT  AS  A WHOLE. 

The  osseous  framework  of  the  foot,  constructed  from  the  parts 
above  separately  described — tarsus,  metatarsus,  and  phalanges  of  the 
toes — is  placed  horizontally  beneath  the  leg,  which  rests  on  its  upper 
surface. 

The  posterior  end  (the  heel),  projecting  behind  the  leg,  is  narrow 
and  thick ; the  anterior  part  is  broad,  thinner,  and  expanded  towards 
xhe  toes.  The  upper  surface  (“dorsum”  of  the  foot)  is  convex  in  two 
directions — longitudinally  and  from  side  to  side.  But  in  the  latter 
direction  the  arch  of  the  foot  is  much  higher  at  the  inner  than  at  the 
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outer  side ; and  it  is  towards  the  inner  and  more  arched,  which  is  at 
the  same  time  the  longer  and  more  massive  side,  that  the  weight  of 
the  body  is  received  from  the  leg.  The  lower  or  plantar  surface  (sole 
of  the  foot)  presents  corresponding  concavities.  From  this  shape  it 
results,  that,  when  resting  on  a plane  surface,  the  heel,  the  digital  ends 
of  the  metatarsal  bones,  the  toes,  and  the  outer  part  of  the  sole  of  the 
foot,  are  in  contact  with  the  surface;  but  the  middle,  especially  towards 
the  inner  side,  is  elevated  from  it. 

The  constituent  elements  of  the  hand  and  foot  are  strictly  analogous 
one  to  the  other;  but,  by  differences  in  the  size  and  relative  proportion 
of  the  parts,  they  are  adapted  to  the  very  different  uses  of  the  limbs  to 
which  they  respectively  belong. 

Thus:  the  prehensile  organ  is  in  the  same  line  with  the  rest  of  the 
limb;  the  fingers  are  elongated,  and  comparatively  free  from  the  palmar 
part;  and  the  thumb  (including  its  metacarpal  bone)  has  independent 
motion,  and  may  be  opposed  to  the  other  fingers.  At  the  same  time 
the  carpus  is  small,  serving  only  to  connect  the  metacarpus  to  the 
bones  of  the  fore-arm,  and  to  contribute  to  the  free  motion  of  the  wrist. 
On  the  contrary,  the  foot,  an  organ  of  support,  is  set  on  at  right  angles 
with  the  leg,  and  has  no  provision  for  the  variety  and  facility  of  motion 
which  belong  to  the  upper  limb.  The  toes,  small  in  size,  are  cushioned 
at  their  roots  by  the  soft  parts  of  the  sole  of  the  foot,  in  which  they 
are  impacted;  the  great  toe  moves  only  with  its  fellows;  and  the  tarsus 
is  large  in  correspondence  with  the  solidity  required  to  bear  the  weight 
of  the  trunk.  (For  observations  on  the  construction  of  the  different 
parts  of  both  limbs  see  ante,  p.  166.) 

OSSIFICATION  OF  THE  TARSUS,  METATARSUS,  AND 
PHALANGES  OF  THE  TOES. 

The  tarsus. — Each  of  the  pieces  of  the  tarsus  is  ossified  from  a 

Fig.  107. 


The  progressive  advance  of  ossification  over  the  tarsus  is  here  illustrated.  Tlie  metatarsal  hones 
and  phalanges  are  largely  ossified  long  before  the  period  to  which  the  earliest  of  these  cases  belongs. 
A.  This  has  been  taken  from  a foetus  about  the  sixth  month ; a nucleus  is  distinct  towards  the  anterior 
part  of  the  os  calcis.  b.  The  age  being  from  the  seventh  to  the  eighth  month,  the  astragalus  has  received 
an  osseous  deposit,  c.  From  a full-grown  foetus;— the  cuboid  b.is  begun  to  ossify,  d.  The  period  being 
the  end  of  the  first  or  beginning  of  the  second  year,  a commencement  of  ossification  is  apparent  in  the 
external  cuneiform. 

1.  Nucleus  of  the  ns  calcis.  ].*  Fig.  108.  Epiphysis  of  the  os  calcis.  2.  Of  the  astragalus.  3.  Of  the 
cuboid.  4 Of  the  external  cuneiform. 
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single  centre,  except  the  os  calcis.  The  process  of  ossification  begins 
at  a much  earlier  period  than  in  the  corresponding  part  of  the  hand. 
It  becomes  apparent  in  the  os  calcis  in  the  sixth  month  of  foetal  life 
(fig.  107,  A.‘),  and  about  a month  later  in  the  astragalus  (b.^) 

In  the  full-grown  foetus  a nucleus  is  apparent  in  the  cuboid  (c.®);  but 
many  good  observers  state  that  this  bone  does  not  begin  to  ossify  till 
after  birth.* 

The  external  cuneiform  succeeds  to  the  cuboid,  beginning  to  ossify 
in  the  course  of  the  first  year  after  birth  (D“).t 

The  ossification  of  the  first  or  internal  cuneiform  follows — in  the 
third  year  (e.®) 


Fig.  108. 


The  progress  of  ossification  in  the  foot  is  continued  from  fig.  107.— e.  The  state  of  the  tarsus  in  the 
third  year.  Ossification  has  reached  the  internal  cuneiform.  Between  the  time  to  which  this  condition 
belongs  and  that  to  which  the  next  figure  is  to  be  assigned,  the  epiphyses  of  the  phalanges  and  meta- 
tarsal bones  begin  to  form.  f.  The  preparation  here  sketched  was  taken  from  the  body  of  a child,  stated 
to  be  between  three  and  four  years  old.  The  middle  cuneiform  and  scaphoid  contain  osseous  nuclei ; the 
former  appears  the  more  advanced.  The  epiphyses  of  the  metatarsal  bones  and  phalanges  are  partly 
ossified;  the  latter  apparently  more  fully  in  proportion  than  the  former,  g.  From  the  foot  of  a person 
about  the  age  of  puberty.  The  epiphysis  of  the  os  calcis  is  shown  a.s  if  separated  from  the  rest  of  the 
bone.  The  epiphyses  of  the  metatarsal  and  phalangeal  bones  are  separable,  and  have  been  represented 
apart  from  the  shaft.s  of  the  bones. 

5.  Nucleus  for  the  first  or  internal  cuneiform.  6.  The  scaphoid.  7.  The  middle  cuneiform. — The  num- 
bers before  those  here  explained  correspond  with  those  of  figure  107,  and  those  which  follow  them  are 
noticed  in  the  text. 

The  middle  cuneiform  and  the  scaphoid  are  the  last  to  be  developed. 

* Among-  others,  Nesbitt,  Albinus,  and  Bedard  represent  it  to  be  cartilaginous  at  birth. 
Meckel  specifically  denies  the  correctness  of  the  statement  of  Albinus,  and  describes  the 
ossification  to  be  far  advanced  at  that  time.  The  period  of  ossification  mentioned  by 
Wagner  (in  “Soemmerring  v.  Baue  d.  menschlich.  KOrpers”)  agrees  with  that  last  men- 
tioned ; but  this  writer  makes  no  reference  to  the  grounds  of  his  statement ; neither  does 
he  refer  to  authorities,  or  to  the  difference  among  them. — In  two  cases,  which  I have  lately 
examined,  (full-grown  foetuses,)  a very  distinct  osseous  nucleus  was  present  in  each  of  the 
cuboid  bones. 

+ It  is  remarkable,  that  some  anatomical  writers,  who  treat  of  the  growth  of  bones,  (in- 
duding  Bedard,)  attribute  to  the  first  (internal)  cuneiform  the  earliest  ossification  after  the 
cuboid.  I possess  preparations  which  clearly  show  that  the  external  one  (third)  precedes 
the  first  cuneiform  by  a considerable  period,  and  Meckel’s  observations  led  him  to  the  same 
conclusion. 
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The  deposit  of  osseous  matter  in  them  is  apparent  in  the  fourth  year ; 
and  it  is  first  discernible  in  the  cuneiform  bone  (f.®") 

Epiphysis. — Only  one  of  the  bones  of  the  tarsus,  the  os  calcis,  has 
an  epiphysis.  It  is  formed  as  a concave  incrustation  on  the  posterior 
or  free  end  of  that  bone  (g.‘*)  This  additional  piece  begins  to  ossify 
about  the  tenth  year,  and  is  joined  to  the  rest  of  the  bone  after  puberty. 

Metatarsal  bones. — These  bones  are  severally  formed  from  two 
parts, — a principal  piece  and  an  epiphysis, — each  of  which  has  a 
single  centre  of  ossification. 

The  process  of  ossification  begins  at  a very  early  period,  about  the. 
same  time  that  it  is  distinguishable  in  the  vertebrae.  It  is  first  discer- 
nible in  the  middle  of  the  body,  and  extends  from  this  towards  each 
end,  involving  the  shaft  and  the  entire  of  the  posterior  (tarsal)  extre- 
mity of  the  bone  (fig.  108,  f.®  g.) 

The  epiphyses  belong  to  the  anterior  or  digital  ends.  Ossification 
begins  to  be  apparent  in  these  parts  in  the  third  year  (f.®*)  It  is  first 
discernible  in  the  first  metatarsal,  and  appears  to  advance  outwards, 
reaching  the  fifth  a few  years  after.  I have  found  the  anterior  end  of 
the  fifth  metatarsal  bone  wholly  cartilaginous  in  a child  seven  years 
old.  The  epiphyses  join  the  bone  at  between  the  eighteenth  and  the 
twentieth  year. 

The  development  of  the  metatarsal  bone  of  the  great  toe  has  this 
peculiarity,  namely,  that  the  ossific  process  from  the  primary  centre 
extends  to  the  digital  end  (f.®  g.)  ; and  the  epiphysis  is  formed  on  the 
opposite  (tarsal)  extremity  (f.®'  g.)  In  this  respect,  as  well  as  in  its 
shape,  this  bone  has  analogy  with  the  digital  phalanges. 

Phalanges  of  the  toes. — Like  the  metatarsal  bones,  the  phalanges  are 
each  formed  from  two  parts,  a principal  one  and  an  epiphysis ; but  the 
latter  belongs  to  the  posterior  extremity  of  the  bone  (f.®* 
and  G.) 

The  centres  from  which  the  bodies  and  the  anterior  ends  of  the 
phalanges  of  each  toe  are  ossified  become  apparent  some  time  after 
that  of  the  corresponding  metatarsal  bone  ; and  their  epiphyses  begin 
to  ossify  about  the  same  time  with  the  epiphysis  of  that  bone.  The 
ossification  appears  at  an  earlier  period  in  the  bones  of  the  great  toe 
than  in  the  others,  and  latest  in  those  of  the  little  toe.* 

* In  the  foot  of  a child  aged  seven  years  and  a month,  the  ossification  of  the  epiphyses 
had  begun  in  the  metatarsal  bones  and  the  phalanges  of  all  the  toes,  except  the  fifth.  The 
great  toe  was  much  more  advanced  than  either  of  the  rest. 
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If  we  make  a cut  through  the  skin  and  proceed  to  raise  it  from  the 
subjacent  parts,  we  observe  that  it  is  loosely  connected  to  them  by  a 
soft  filamentous  substance,  of  considerable  tenacity  and  elasticity,  and 
having,  when  free  from  fat,  a white  fleecy  aspect : this  is  the  substance 
known  by  the  names  of  “ cellular,”  “ areolar,”  “ filamentous,”  and 
“ reticular”  tissue ; it  is  often  also  called  “ cellular  membrane.”  In 
like  manner  the  cellular  tissue  is  found  underneath  the  serous  and  mu- 
cous membranes  w'hich  are  spread  over  various  internal  surfaces,  and 
serves  to  attach  these  membranes  to  the  parts  wdiich  they  line  or  in- 
vest ; and  as  under  the  skin  it  is  named  “ subcutaneous,”  so  in  the 
last-mentioned  situations  it  is  called  “ subserous”  and  “ submucous” 
cellular  tissue.  But  on  proceeding  further  we  find  this  substance 
lying  betw^een  the  muscles,  the  blood-vessels,  and  other  deep-seated 
parts,  occupying,  in  short,  the  intervals  between  the  different  organs 
of  the  body  where  they  are  not  otherwise  insulated,  and  thence  named 
“ intermediate  very  generally,  also,  it  becomes  more  consistent  and 
membranous  immediately  around  these  organs,  and,  under  the  name 
of  the  “ investing”  cellular  tissue,  affords  each  of  them  a special  sheath. 
It  thus  forms  inclosing  sheaths  for  the  muscles,  the  nerves,  the  blood- 
vessels, and  other  parts.  Whilst  the  cellular  tissue  might  thus  be  said 
in  some  sense  both  to  connect  and  to  insulate  entire  organs,  it  also 
performs  the  same  office  in  regard  to  the  finer  parts  of  which  these 
organs  are  made  up ; for  this  end  it  enters  betw’een  the  fibres  of  the 
muscles,  uniting  them  into  bundles ; it  connects  the  several  membranous 
layers  of  the  hollow  viscera,  and  binds  together  the  lobes  and  lobules 
of  many  compound  glands  ; it  also  accompanies  the  vessels  and  nerves 
within  these  organs,  following  their  branches  nearly  to  their  finest  divi- 
sions, and  affording  them  support  and  protection.  This  portion  of  the 
cellular  tissue  has  been  named  the  “ penetrating,”  “ constituent,”  or 
“ parenchymal.” 

It  thus  appears  that  the  cellular  is  one  of  the  most  general  and  most 
extensively  distributed  of  the  tissues.  It  is,  moreover,  continuous 
throughout  the  body,  and  from  one  region  it  may  be  traced  without 
interruption  into  any  other,  how’ever  distant ; a fact  not  without  inte- 
rest in  practical  medicine,  seeing  that  in  this  way  dropsical  waters, 
air,  blood,  and  urine,  effused  into  the  cellular  tissue,  and  even  the 
matter  of  suppuration  when  not  confined  in  an  abscess,  may  spread 
far  from  the  spot  where  they  were  first  introduced  or  deposited. 

On  stretching  out  a portion  of  cellular  tissue  by  drawing  gently 
asunder  tbe  parts  between  which  it  lies,  it  presents  an  appearance  to 
the  naked  eye  of  a multitude  of  fine,  soft,  elastic  threads,  quite  trans- 
parent and  colourless,  like  spun  glass  ; these  are  intermixed  with  fine 
transparent  films  or  delicate  membranous  laminae,  and  both  threads 
and  laminae  cross  one  another  irregularly,  and  in  all  imaginable  direc- 
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tions,  leaving  open  interstices  or  areolae  between  them.  These  areolae 
are,  of  course,  more  apparent  when  the  tissue  is  thus  stretched  out ; it 
is  plain  also  that  they  are  not  closed  cells,  as  the  term  “ cellular  tissue” 
might  seem  to  imply,  but  merely  interspaces  which  open  freely  into 
one  another : many  of  them  are  occupied  by  the  fat,  which,  however, 
as  already  explained,  does  not  lie  loose  in  the  areolar  spaces,  but  is 
inclosed  in  its  own  vesicles.  A small  quantity  of  colourless  transpa- 
rent fluid  is  also  present  in  the  cellular  tissue,  but,  in  health,  not  more 
than  is  sufficient  to  moisten  it.  This  fluid  is  generally  said  to  be  of 
the  nature  of  serum  ; but  it  is  not  improbable  that,  when  not  unduly 
increased  in  quantity  or  altered  in  nature  by  disease,  it  may  resemble 
more  the  liquor  sanguinis,  as  is  the  case  with  the  fluid  of  most  of  the 
serous  membranes. 

On  comparing  the  cellular  tissue  of  different  parts,  it  is  observed  in 

some  to  be  more  loose  and 
open  in  texture,  in  others 
more  dense  and  close,  ac- 
cording as  free  movement 
or  firm  connexion  between 
parts  is  to  be  provided  for. 
In  some  situations,  too,  the 
laminae  are  more  numerous; 
in  others  the  filamentous 
structure  predominates,  or 
even  prevails  exclusively ; 
but  it  does  not  seem  neces- 
sary to  designate  these  va- 
rieties by  particular  names, 
as  is  sometimes  done. 

When  examined  under 
the  microscope,  the  cellular 
tissue  is  seen  to  be  princi- 
pally made  up  of  exceed- 
Filaments  of  cellular  tissue,  in  larger  and  smaller  fine  transnarent  and 
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bundles,  as  seen  under  a magnifying  power  of  400  dia 
meters.  Two  or  three  corpuscles  are  represented  among 
them. 


apparently  homogeneous 
filaments,  from  about 


1 1(5*0  U 


to  2i(5(jti  of  00  inch  in  thick- 
ness, or  even  less  (fig.  109).  These  are  seldom  single,  being  mostly 
united  into  bundles  and  filamentous  laminae  of  various  sizes,  which  to 
the  naked  eye  appear  as  simple  threads  and  films.  Though  the  bundles 
may  intersect  in  every  direction,  the  filaments  of  the  same  bundle  run 
nearly  parallel  to  each  other,  and  no  one  filament  is  ever  seen  to  divide 
into  branches  or  to  unite  with  another.  The  associated  filaments  take 
an  alternate  bending  or  waving  course  as  they  proceed  along  the 
bundle,  but  still  maintain  their  mutual  parallelism.  This  wavy  aspect, 
which  is  very  characteristic  of  these  filaments,  disappears  on  stretch- 
ing the  bundle,  but  returns  again  when  it  is  relaxed. 

The  filaments  just  described,  though  transparent  when  seen  with 
transmitted  light  under  the  microscope,  have  a white  colour  when  col- 
lected in  considerable  quantity  and  seen  with  reflected  light;  and  they 
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[Fig.  no. 


not  only  occur  in  the 
cellular  tissue,  strictly 
so  called,  but  form  the 
chief  part  of  the  ten- 
dons, ligaments,  and 
other  white  fibrous  tex- 
tures. They  were  long 
supposed  to  be  the  only 
fibrous  constituent  ex- 
isting in  the  cellular 
tissue,  but  it  has  late- 
ly been  shown  (and 
chiefly  through  the  in- 
quiries of  Eulenberg, 

Henle,  and  Bowman) 
that  fibres  of  another 
kind  are  intermixed 
with  them  : these  either 
are  identical  with  the 
fibres  of  the  yellow 
elastic  tissue,  or  at 
least  approach  them 
very  closely  in  charac- 
ter, and  they  have  ac- 
cordingly been  named 
the  yellow  or  elastic 
fibres,  to  distinguish 
them  from  the  white 
or  waved  filaments 
above  described.  They 
were  termed  nuclear 
fibres  (Kernfasern)  by  Gerber  and  Henle,  on  account  of  their  supposed 
origin  from  nuclei ; but  as  this  opinion  is  at  best  but  doubtful,  the  for- 
mer appellation  seems  preferable. 

In  certain  portions  of  the  cellular  tissue,  as  for  instance  in  that 
which  lies  under  the  serous  and  mucous  membranes  in  particular 
regions,  the  yellow  or  elastic  fibres  are  large  and  abundant,  so  that 
they  cannot  well  be  overlooked ; but  in  other  parts  they  are  few  in 
number  and  small,  and  are  then  in  a great  measure  hidden  by  the 
white  filaments  ; in  such  cases,  however,  they  can  always  be  rendered 
conspicuous  under  the  microscope  by  means  of  acetic  acid,  which 
causes  the  w’hite  filaments  to  swell  up  and  become  indistinct,  whilst 
the  yellow  fibres,  not  being  affected  by  that  reagent,  come  then  more 
clearly  into  view  (fig.  111).  Under  the  microscope  these  fibres  appear 
transparent  and  colourless,  with  a strong,  well-defined,  dark  outline. 
They  are,  moreover,  remarkable  for  their  tendency  to  curl  up,  espe- 
cially at  their  broken  ends,  which  gives  them  a very  peculiar  aspect 
(o),  and  in  many  parts  of  the  cellular  tissue  they  divide  into  branches 
and  join  or  anastomose  with  one  another,  in  the  same  manner  as  in 


The  two  elements  of  areolar  tissue,  in  their  natural  rela- 
tions to  one  another  : — 1.  The  white  fibrous  element,  with 
cell. nuclei,  9,  sparingly  visible  in  it.  2.  The  yellow  fibrous 
element,  showing  the  branching  or  anastomosing  character 
of  its  fibrin®.  3.  Fibrill®  of  the  yellow  element,  far  finer 
than  the  rest,  but  having  a similar  curly  character.  8.  Nu- 
cleolated  cell-nuclei,  often  seen  apparently  loose. — From 
the  areolar  tissue  under  the  pectoral  muscle,  magnified  320 
diameters. — Todd  and  Bowman.] 
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the  pure  elastic  tissue  (a).  They  differ  among  themselves  very  widely 

in  size,  some  being  as  fine  as 
thewhite  filaments, others  many 
times  larger.  They  lie  for  the 
most  part  w'ithout  order  among 
the  bundles  of  white  filaments; 
but  here  and  there  we  see  an 
elastic  fibre,  generally  of  great 
tenuity,  winding  round  one  of 
these  bundles,  and  encircling  it 
with  several  spiral  turns.  When 
acetic  acid  is  applied,  the  fasci- 
culus swells  out  between  the 
constricting  turns  of  the  wind- 
ing fibre,  and  presents  a highly 
characteristic  appearance  (c). 
This  remarkable  disposition  of 
....  . ...  the  elastic  fibres,  which  was 

Magnified  view  of  cellular  tissue  (from  dit-  j _ . i tt  i.f  • 

ferent  parts)  treated  with  acetic  acid.  The  white  pOl^ted  OUt  ^ by  Henld,  IS  not 

filaments  are  no  longer  seen,  and  the  yel-  Uncommon  in  Certain  parts  of 
low  or  elastic  fibres  with  the  nuclei  come  into  the  cellular  tissue  ; it  may  be 

view.  At  c the  elastic  fibres  wind  round  a bundle  „ • ,i  * iT 

of  white  fibres,  which  is  swollen  out  between  the  always  seen  in  that  which  ac- 

turns.  companies  the  arteries  at  the 

base  of  the  brain. 

A few  rounded  and  oval  corpuscles  (fig.  109)  and  irregular  particles 
are  now  and  then  met  with  in  the  interstices  of  the  tissue,  and  others 
are  seen  attached  to  the  surface  of  the  filamentous  bundles,  or  in  their 
interior.  The  former  are  probably  to  be  considered  as  belonging  to 
the  interstitial  fluid.  The  latter,  which  are  best  seen  after  tbe  applica- 
tion of  acetic  acid  (fig.  Ill),  are  generally  supposed  to  be  of  the  nature 
of  cell  nuclei;  many  of  them  are  elongated  and  attenuated,  and  they 
often  appear  disposed  in  longitudinal  series  on  the  surface  of  or  within 
the  fasciculi  (c).  As  already  mentioned,  the  elastic  fibres,  on  this 
account  also  called  nuclear,  have  been  supposed  to  be  produced  by 
the  junction  of  these  elongated  nuclei. 

In  reference  to  the  structure  of  cellular  tissue,  it  may  be  further 
remarked,  that  there  are  other  textures  of  the  body  which  are  made 
up  of  the  same  elements ; the  tendons  and  ligaments,  the  periosteum, 
and  other  fibrous  membranes,  belong  to  this  class. 

The  cellular  tissue  contains  a considerable  quantity  of  water,  and 
consequently  loses  much  of  its  weight  by  drying.  It  is  almost  wholly 
resolved  into  gelatin  by  boiling  in  water.  Acetic  acid  causes  it  to 
swell  up  into  a soft,  transparent,  jelly-like  mass. 

Numerous  blood-vessels  are  seen  in  tbe  cellular  tissue  after  a minute 
injection.  These  for  the  most  part  only  pass  through  it  on  their  way 
to  other  more  vascular  textures,  but  a few  seem  to  end  in  capillaries 
destined  for  the  tissue  itself,  and  dense  clusters  of  vessels  are  distributed 
to  the  fat  lobules.  Large  lymphatic  vessels  proceeding  to  distant  parts 
also  pass  along  this  texture,  and  abundant  lymphatic  networks  may 
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be  discovered  in  many  pans  of  the  subcutaneous,  subserous,  and  sub- 
mucous cellular  tissue,  having  evident  relation  to  the  function  of  the 
membranes  under  which  they  lie.  Absorption  readily  takes  place 
from  the  interstices  of  the  texture,  but  that  process  may  be  effected 
through  the  agency  of  blood-vessels  as  well  as  of  lymphatics. 

Larger  and  smaller  branches  of  nerves  also  traverse  this  tissue  on 
their  way  to  other  parts ; but  it  has  not  been  shown  that  any  remain 
in  it,  and  accordingly  it  may  be  cut  in  a living  animal  apparently 
without  giving  pain,  except  when  the  instrument  meets  with  any  of 
these  traversing  branches.  It  is  not  improbable,  however,  that  nerves 
end  in  those  parts  of  the  cellular  tissue  which,  like  that  of  the  scrotum, 
contain  contractile  fibres;  but,  if  present  in  such  cases,  the  nerves,  like 
the  vessels  of  the  fat,  are,  after  all,  destined  not  to  the  cellular  tissue, 
but  to  another  mixed  with  it. 

The  physical  properties  of  this  texture  have  been  sufficiently  indi-  . 
cated  in  the  foregoing  description ; also  its  want  of  sensibility.  The 
vital  contractility  ascribed  to  certain  portions  of  it  will  be  considered 
after  discussing  the  subject  of  muscle. 

The  cellular  tissue  is  developed  from  a blastema  containing  cells  or  nuclei,  but 
the  process  is  not  yet  fully  understood.  The  chief  statements  regarding  it  have 


Fig.  112  represents  a portion  of  areolar  tissue  in  the  proeess  of  development,  highly 
magnified,  from  the  inner  surface  of  the  amnion,  enveloping  the  umbilical  cord  of  a human 
embryo  of  seven  weeks. 

Fig.  113  represents  an  organic  cell  of  the  developing  areolar  tissue,  isolated  and  highly 
magnified,  exhibiting  the  division  of  the  extremities  of  its  prolongations  into  the  ultimate 
filamentary  structure. — From  nature,  by  J.  L.] 


[Fig.  112. 


Fig.  113. 
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already  been  given  at  sufficient  length  (pages  65,  and  67.)  We  may  here  add 
that  it  undergoes  a change  in  chemical  nature  in  the  course  of  its  development  j 
for  when  the  immature  tissue  is  boiled  in  water,  even  for  a long  time,  a con- 
siderable part  remains  undissolved,  and  the  matter  extracted  from  it  is  not  gelatin, 
but  agrees  very  nearly  in  chemical  characters  with  the  animal  principle  named 
“pyin.”  Perfectly-formed  cellular  tissue  is  found  in  the  spinal  region  and  some 
other  parts  as  early  as  tire  beginning  of  the  fourth  month  of  intra-uterine  life ; but 
fasciculi  are  met  with  even  in  the  adult,  in  which  it  seems  probable  that  fibrils 
are  not  completely  developed ; in  such  cases  the  bundle  appears  to  be  merely 
striped  or  fluted  longitudinally,  and  not  divided  into  distinct  threads. 

[In  a human  embryo,  of  about  seven  weeks,  I found  a good  position  for  studying 
tlie  development  of  the  cellular  or  areolar  tissue  to  be  upon  the  inner  surface  of  the 
amnion  enveloping  the  umbilical  cord,  and  in  the  gelatinoid  matter  of  the  same. 
At  this  period,  the  areolar  tissue  (figs.  112  and  113)  consists  of  organic  cells  with 
prolongations  sent  off  from  their  circumference,  giving  them  a very  irregular  out- 
line, and  containing  a finely  granular  matter  intermingled  with  coarser  and  more 
refractive  granules,  which  also  extends  into  the  prolongations  of  the  cells.  Some 
of  the  cells  anastomose  through  means  of  the  prolongations ; and  in  such  cases 
the  granular  matter  of  the  cells  intercommunicates.  The  extremities  of  many  of 
the  prolongations  are  broken  up  into  filaments  of  different  degrees  of  fineness, 
the  coarser  filaments  still  presenting  a granular  constitution,  but  is  entirely  lost  in 
the  more  delicate  ones.  These  filaments  form  an  intricate  intertexture ; and  I 
could  not  detect  whether  those  of  one  cell  anastomosed  with  those  of  another. 
The  cells  contain  a round  or  elliptical,  finely  granular  nucleus,  with  a minute, 
transparent  nucleolus.  Some  of  the  cells  are  already  entirely  broken  up  into 
areolar  filaments,  among  which  are  seen  some  of  the  coarse  granular  filaments 
not  yet  having  undergone  ultimate  division,  and  the  michanged  nuclei. — ^J.  L.] 

With  the  exception  of  epithelium,  no  tissue  is  so  readily  regenerated  as  the 
cellular.  The  process  of  reproduction  seems  to  be  essentially  the  same  as  that 
of  its  original  formation  in  the  embryo,  the  blastema  being  in  this  case  derived 
from  the  blood  in  form  of  effused  lymph.  In  this  way  cellular  tissue  is  formed 
in  the  healing  of  wounds  and  in  the  adhesion  of  inflamed  surfaces.  It  is  produced 
also  in  many  morbid  growths. 


FIBROUS  TISSUE. 

This  substance  is  one  of  those  which  are  serviceable  in  the  body,  on 
account  of  their  mechanical  properties,  being  employed  to  connect 
together  or  to  support  and  protect  other  parts.  It  is  met  with  in  the 
form  of  ligaments,  connecting  the  bones  together  at  the  joints ; it  forms 
the  tendons  of  muscles,  into  which  their  fleshy  fibres  are  inserted,  and 
which  serve  to  attach  these  fibres  to  the  bones.  In  its  investing  and 
protecting  character  it  assumes  the  membranous  form,  and  constitutes 
a class  of  membranes  termed  “ fibrous.”  Examples  of  these  are  seen 
in  the  periosteum  and  perichondrium  which  covers  the  bones  and  car- 
tilages, in  the  dura  mater  which  lines  the  skull  and  protects  the  brain, 
and  the  fibrous  layer  which  strengthens  the  pericardium,  also  in  the 
albugineous  coat  of  the  testicle  and  ovary,  and  the  sclerotic  coat  of 
tlie  eye,  which  enclose  the  tender  internal  parts  of  these  organs. 
Fibrous  membranes,  named  “ aponeuroses”  or  “ fasciae,”  are  also 
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employed  to  envelope  and  bind  down  the  muscles  of  different  regions, 
of  which  the  great  fascia  enclosing  the  muscles  of  the  thigh  and  leg  is 
a well-known  example.  The  tendons  of  muscles,  too,  may  assume  the 
expanded  form  of  aponeuroses,  as  those  of  the  broad  muscles  of  the 
abdomen,  which  form  strong  fibrous  layers  in  the  walls  of  that  cavity 
and  add  to  their  strength.  It  thus  appears  that  the  fibrous  tissue  pre- 
sents itself  under  two  principal  forms,  the  fascicular  and  the  membra- 
nous. 

Physical  Properties. — The  fibrous  tissue  is  white  or  yellowish  white, 
with  a shining,  silvery,  or  nacreous  aspect.  It  is  exceedingly  strong 
and  tough,  yet  perfectly  pliant ; but  it  is  almost  devoid  of  elasticity 
and  extensibility.  By  these  qualities  it  is  admirably  suited  to  the  pur- 
poses to  which  it  is  applied  in  the  animal  frame.  By  its  inextensible 
character  it  maintains  in  apposition  the  parts  which  it  connects  against 
any  severing  force  short  of  actual  rupture,  and  this  is  resisted  by  its 
great  strength,  whilst  its  flexibility  permits  of  easy  motion.  Accord- 
ingly the  ligaments  and  tendons  do  not  sensibly  yield  to  extension  in 
the  strongest  muscular  efforts;  and  though  they  sometimes  snap 
asunder,  it  is  well  known  that  bones  will  break  more  readily  than  ten- 
dons of  equal  thickness.  The  fibrous  membranes  are  proportionally 
strong  and  alike  inextensible;  they  will  gradually  yield,  it  is  true, 
when  the  extending  force  acts  slowly  and  for  a long  time,  as  w'hen 
tumours  or  fluids  slowly  gather  beneath  them  ; but  perhaps  this  gra- 
dual extension  is  accompanied  with  some  nutritive  change  affecting 
the  properties  of  the  tissue. 

Structure. — The  fibrous  tissue,  (fig.  114,)  is 
ments,  agreeing  in  all  respects  with  the  white 
filaments  of  the  cellular  tissue  already  described. 

Like  these  they  are  collected  into  bundles,  in 
which  they  run  parallel  and  exhibit  the  same 
wavy  character,  cohering  very  intimately.  The 
bundles  appear  to  the  naked  eye  as  fine  shining 
threads  or  narrow  flattened  bands,  for  they  vary 
greatly  in  thickness.  They  either  run  all  in  one 
direction  as  in  long  tendons,  or  intersect  each 
other  in  different  planes  as  in  some  aponeuro- 
ses, or  they  take  various  directions  and  decus- 
sate irregularly  with  each  other  as  in  the  dura 
mater.  A variable  amount  of  dense  cellular 
tissue  lies  between  the  larger  fasciculi ; very 
little  in  tendons,  more  in  some  fibrous  mem- 
branes. The  filaments  swell  up  and  become 
indistinct  when  acted  on  by  acetic  acid,  like 
those  of  cellular  tissue,  and  here  also  the  acid 
discloses  the  existence  of  nuclei,  and  of  nuclear  fibrous  tissue  . -2. 

or  elastic  fibres,  intermixed  in  small  proportion  sue  when  stretched,  i.  3.  4.  5. 
with  the  rest  of  the  tissue. 

The  surface  of  a tendon  or  of  any  other  part  Siamefers'-Tordan^^ 
consisting  of  this  texture,  appears  marked 

20* 


made  up  of  fine  fila- 
[Fig.  114. 
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across  the  direction  of  the  fasciculi  with  alternate  light  and  dark 
streaks,  which  give  it  a peculiar  aspect,  not  unlike  that  of  a watered 
ribbon.  This  appearance  is  owing  to  the  wavy  course  of  the  fila- 
ments, for  when  tlie  light  falls  on  them  their  bendings  naturally  give 
rise  to  alternate  lights  and  shadows. 

The  fibrous  and  cellular  tissues  thus  agreeing  in  their  ultimate 
structure,  it  is  not  to  be  wondered  at  that  sometimes  the  limits  be- 
tween the  two  should  be  but  ill  defined,  and  that  the  one  should  pass 
by  inconspicuous  gradations  into  the  other.  Instances  of  such  a tran- 
sition may  be  seen  in  many  of  the  fasciae ; these  at  certain  parts  con- 
sist of  dense  cellular  tissue,  but  on  being  traced  farther  are  seen  gra- 
dually to  take  on  the  fibrous  character;  and  we  often  see  that  fasciae, 
which  in  one  body  are  merely  cellular,  are  decidedly  fibrous  in 
another. 

In  chemical  constitution,  also,  the  fibrous  tissue  is  similar  to  the  cel- 
lular. It  contains  about  two-thirds  of  its  weight  of  water  ; it  becomes 
transparent,  hard,  and  brittle,  when  dried,  but  readily  imbibes  water 
again  and  regains  its  original  properties.  It  is  resolved  into  gelatin 
by  boiling. 

The  fibrous  tissue  receives  blood-vessels,  but  in  general  they  are 
inconsiderable  both  in  number  and  size  compared  with  the  mass  of 
tissue  to  which  they  belong.  In  tendons  and  ligaments  with  longitu- 
dinal fasciculi,  the  chief  branches  of  the  vessels  run  parallel  with  and 
between  the  larger  fasciculi,  and,  sending  communicating  branches 
across  them,  eventually  form  a very  open  network  with  large  oblong 
meshes.  Some  fibrous  membranes,  as  the  periosteum  and  dura  mater, 
are  much  more  vascular;  but  the  vessels  seen  in  these  membranes  do 
not  strictly  belong  to  them,  being  destined  for  the  bones  which  they 
cover.  The  lymphatics  of  fibrous  tissue  are  not  sufficiently  known  to 
be  spoken  of  with  certainty.  . 

As  to  nerves,  their  general  existence  in  this  texture  has  not  been 
satisfactorily  demonstrated  by  anatomical  investigation.  It  is  true 
that  minute  nervous  fibrils  have  been  traced  into  the  dura  mater,  but 
these  appear  to  be  confined  to  a very  limited  extent  of  the  membrane, 
and,  moreover,  are  perhaps  destined  for  its  blood-vessels.  Accord- 
ingly, it  has  been  proved  by  numerous  observations  and  experiments, 
that  the  tendons,  ligaments,  and  other  structures  composed  of  fibrous 
tissue,  are,  in  the  healthy  state,  quite  insensible ; but  then  it  is  known, 
on  the  other  hand,  that  they  occasion  severe  pain  when  inflamed, 
which  cannot  well  be  accounted  for  on  the  supposition  that  they  are 
entirely  destitute  of  nerves.*  Bichat,  while  he  admitted  their  insensi- 
bility to  cutting,  burning,  and  most  other  kinds  of  stimuli,  which  cause 
pain  in  sensible  textures,  ascribed  to  them  a peculiar  sensibility  to 
twisting  or  to  violent  extension,  and  this  opinion  has  been  suppoi'ted 
by  other  authorities  of  weight,  but  the  proofs  of  it  are  not  clear, 

* Pappenheim  has  lately  announced  the  discovery  of  numerous  nervous  filaments  in  the 
ligaments  and  periosteum,  but  he  has  not  stated  the  evidence  on  wliich  he  founds  his  asser- 
tion with  sufficient  explicitness  to  enable  us  to  judge  of  its  accuracy.  See  Muller’s 
Archiv.  1843. 
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This  texture  is  developed  in  the  same  manner  as  the  cellular.  It  is 
said  to  want  at  first  its  shining  aspect,  and  in  its  early  condition  it  is 
more  vascular. 

It  readily  heals  and  unites  when  divided,  as  is  seen  in  cases  of  bro- 
ken tendo  Achillis.  From  experiments  on  the  lower  animals,  it 
appears  that  blood  is  effused  in  the  first  instance,  but  soon  gives  place 
to  coagulable  lymph,  which  surrounds  the  divided  ends  of  the  tendon 
and  fills  up  the  space  between  them.  Fibres  and  blood-vessels  are 
then  formed  in  the  lymph,  probably  in  the  same  manner  as  in  the 
original  process  of  development,  and  the  uniting  mass  gradually  ac- 
quires consistence.  Its  fibres  are  irregularly  interwoven,  and  it  wants 
the  lustre  of  the  rest  of  the  tendon,  but  is  equally  strong.  Fibrous 
tissue  is  very  generally  produced  as  a uniting  medium  of  broken 
bones  when  osseous  union  fails  to  take  place  ; it  is  common  as  a dis- 
eased production  in  various  kinds  of  tumours. 
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Whilst  the  fibrous  tissue  is  remarkable  for  its  want  of  elasticity  and 
of  extensibility,  and  owes  its  usefulness  as  a constituent  of  the  frame 
in  a great  measure  to  this  circumstance,  the  substance  we  have  now 
to  consider  is  characterized  by  possessing  these  properties  in  a very 
high  degree,  and  is  employed  wherever  an  extensible  and  highly 
elastic  material  is  required  in  the  animal  structure. 

Examples  of  this  texture  on  a large  scale  are  seen  in  , the  horse,  ox, 
elephant,  and  other  large  quadrupeds,  in  which  it  forms  the  great 
elastic  ligament,  called  ligamentum  nuchee,  that  extends  from  the 
spines  of  the  vertebrre  to  the  occiput  and  aids  in  sustaining  the  head ; 
in  the  same  animals  it  also  forms  an  elastic  subcutaneous  fascia,  which 
is  spread  over  the  muscles  of  the  abdomen  and  assists  in  supporting 
the  contents  of  that  cavity.  In  the  human  body  it  is  met  with  chiefly 
in  the  following  situations,  viz. : — 

1.  Forming  the  ligamenta  subflava,  which  extend  between  the  arches  of  adja- 
cent vertebrae ; these  ligaments,  while  they  permit  the  bones  to  be  drawn  apart  in 
flexion  of  the  body,  aid  in  restoring  and  maintaining  their  habitual  approximation 
in  the  erect  posture, — so  far,  therefore,  relieving  the  constant  effort  of  the  erector 
muscles.  2.  Constituting  the  chief  part  of  the  stylo-hyoid,  thyro-hyoid,  and  cri- 
co-thyroid  ligaments,  and  those  named  the  vocal  cords.  Also  extending  in  form 
of  longitudinal  bands,  underneath  the  mucous  membrane  of  the  trachea  and  its 
ramifications.  3.  Entering,  along  with  other  textures,  into  the  formation  of  the 
coats  of  the  blood-vessels,  especially  the  arteries,  and  conferring  elasticity  on 
these  tubes.  4.  Beneath  the  mucous  membrane  of  the  guUet  and  lower  part  of 
tlie  rectum,  also  in  the  tissue  which  surrounds  the  muscular  coat  of  the  gullet 
externally.  5.  In  the  tissue  which  lies  under  the  serous  membranes  in  certain 
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parts.  6.  In  many  of  the  fascias,  where  it  is  mixed  with  much  cellular  tissue. 
~.  In  considerable  quantity  in  the  tissue  of  the  skin. 

The  elastic  tissue  in  its  purest  and  most  typical  condition,  such  as  is 
seen  in  the  ligainentum  nuchae  of  quadrupeds  and  the  ligamenta  subflava 
of  the  human  spine,  has  a yellow  colour,  more  or  less  decided  ; it  is 
extensible  and  elastic  in  the  highest  degree,  but  is  not  nearly  so  strong 
as  ordinary  fibrous  tissue,  and  it  breaks  across  the  direction  of  its 
fibres  when  forcibly  stretched.  Its  fibres  may  be  easily  torn  separate 
in  a longitudinal  direction ; they  are  often  gathered  into  irregular 
fasciculi  which  run  side  by  side  but  join  at  short  distances  with  one 
another,  and  are  further  connected  by  cellular  tissue,  which  is  always 
intermixed  with  them  in  greater  or  less  quantity.  Elastic  ligaments 
are  also  covered  outwardly  with  a sheath  of  cellular  tissue. 

When  the  elastic  fibres  are  mixed  up  with  a large  proportion  of 
some  other  kind  of  tissue,  their  yellow 
colour  may  not  appear,  but  they  can  al- 
ways be  recognised  by  their  mici'oscopic 
characters.  When  viewed  under  a tole- 
rably high  magnifying  power,  they  appear 
quite  transparent,  with  a remarkably  well- 
defined  dark  outline  (fig.  115).  They  run 
side  by  side,  following  a somewhat  bending 
course,  but  with  bold  and  wide  curves,  un- 
like the  undulations  of  the  cellular  fibres. 
As  they  proceed  they  divide  into  branches, 
and  join  or  anastomose  together  in  a reti- 
cular manner.  Another  remarkable  cha- 
racter which  they  exhibit  in  many  speci- 
mens, is  their  singular  tendency  to  curl  up 
at  their  broken  ends ; and  these  ends  are 
not  pointed,  but  abruptly  broken  across. 
Their  size  is  very  various ; the  largest  are 

Elastic  fibres  from  the  ligamenta  sub-  1 j p • k • thp 

flava,  magnified  about  200  (liauielers.  IlGariy  40OO  inCn  In  QlamGlGrj  IflC 

smallest  perhaps  not  more  than 

some  varieties  of  the  tissue  the  larger  sized  fibres  prevail;  this  is  the 
case  with  the  ligamenta  subflava,  where  their  general  diameter  is 
about  .f  of  an  inch  ; in  other  instances,  as  in  the  chordae  vocales 

for  example,  they  are  exceedingly  fine.  Acetic  acid  produces  no 
change  on  the  elastic  fibres,  while  it  speedily  alters  the  wavy  cellular 
fibres  that  are  usually  intermixed  with  them  in  greater  or  less  number. 

The  elastic  tissue,  of  course,  contains  water,  and  loses  much  of  its 
weight  by  drying ; but  the  proportion  is  said  not  to  be  so  great  as  in 
most  other  soft  tissues.  By  very  long  boiling  it  yields  gelatin,  or  at 
least  a gelatinizing  substance,  while  a portion,  equal  to  rather  more 
than  half,  remains  undissolved. 

The  gelatin  is  not  pure,  for  it  is  precipitated  by  acetic  acid,  and  by  some  other 
reagents  which  do  not  disturb  a pure  solution  of  gelatin.  The  nature  of  the 
matter  which  remains  undissolved  has  not  been  determined.  Elastic  tissue  is 
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also  soluble  in  dilute  sulphuric  and  nitric  acids,  but  more  easily  in  the  former ; the 
solution  is  precipitated  by  infusion  of  galls,  but  not  by  ferro-cyanide  of  potassium. 


[Fig.  116. 


- 6 


Little  is  known  respecting  the  blood-vessels  and  nerves  of  this 
texture.  The  yellow  ligaments,  w’hich  contain  it  in  its  purest  form, 
are  but  scantily  supplied  with  vessels  ; and  no  nerves  have  been  traced 
into  them.  I am  not  aware  of  any  experiments  or  observations  as  to 
their  sensibility,  but  there  is  no  reason  for  supposing  it  to  be  greater 
than  that  of  ordinary  ligaments ; nor  has  it  been  shown  that  struc- 
tures containing  this  tissue  possess  vital  contractility,  unless  they  also 
contain  contractile  fibres,  of  another  kind. 

The  mode  of  development  of  the  elastic  tissue  is  unknown.  Various 
opinions  have,  it  is  true,  been  advanced  in  expla- 
nation of  the  process,  but  they  cannot  be  relied 
on. 

[According  to  some  observations  made,  in  the 
autumn  of  1847,  upon  the  ligamenta  subflava  of 
the  human  embrym,  the  yellow  elastic  tissue 
originates  in  flattened  granular  cells.  The  cells 
contain  a central,  oval,  transparent  nucleus,  with 
a minute,  transparent  nucleolus.  They  become 
elongated  and  divide  at  the  opposite  ends ; the 
divisions  of  the  different  cells  fuse  with  each 
other ; for  I could  detect  no  separating  line,  but 
the  granular  matter  of  the  divisions  of  one  cell 
appeared  to  communicate  immediately  with  that 
of  the  divisions  of  another.  After  a time  the 
granular  matter  becomes  indistinct  and  appears  embiyo  oftwo  and 
to  dissolve  away  with  the  nucleus,  at  the  same  representing  Hie  development 
time  the  cell  divisions  have  elongated  into  close- Elongated,  granular,  divided 
ly  packed  and  anastomosing  fibres,  which  are 
characteristic  of  the  elastic  tissue. — J.  L.] 


Represents  a portion  of  one 
of  the  ligamenta  subflava,  of  a 


cells,  b.  The  nuclei. — From 
nature,  by  J L.,  1847.] 
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This  is  the  well-knowm  substance  commonly  called  “gristle.”  The 
following  are  its  more  obvious  characters.  When  in  mass,  it  is  opaque 
and  of  a pearly  or  bluish  w'hite  colour,  in  some  varieties  yellow  ; but 
in  thin  slices  it  is  translucent.  Although  it  can  be  easily  cut  with  a 
sharp  knife,  it  is  nevertheless  of  very  firm  consistence,  but  at  the  same 
time  highly  elastic,  so  that  it  readily  yields  to  pressure  or  torsion,  and 
immediately  recovers  its  original  shape  when  the  constraining  force 
is  withdrawn.  By  reason  of  these  mechanical  properties,  it  is  rather 
extensively  used  in  the  construction  of  the  bodv.  Its  specific  gravity 
is  1-15. 
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In  the  early  embryo,  the  skeleton  is  in  great  part,  cartilaginous ; 
but  the  cartilage  forming  its  difterent  pieces,  which  have  the  outward 
form  of  the  future  bones,  in  due  time  undergoes  ossification  or  gives 
place  to  bone,  in  the  greater  part  of  its  extent  at  least,  and  hence  this 
variety  of  cartilage  is  named  “ temporary.” 

Of  the  permanent  cartilages  a great  many  are  in  immediate  con- 
nexion with  bone,  and  may  still  be  said  to  form  part  of  the  skeleton. 
The  chief  of  these  are  the  articular  and  the  costal  cartilages ; the 
former  cover  the  ends  or  surfaces  of  bones  in  the  joints,  and  afford 
these  harder  parts  a thick  springy  coating,  which  breaks  the  force  of 
concussion  and  gives  ease  to  their  motions ; the  costal  or  rib-cartilages 
form  a considerable  part  of  the  solid  framework  of  the  thorax,  and 
impart  elasticity  to  its  walls.  Other  permanent  cartilages  enter  into 
the  formation  of  the  external  ear,  the  nose,  the  eyelids,  the  eustachian 
tube,  the  larynx,  and  the  windpipe.  They  strengthen  the  substance  of 
these  parts  without  undue  rigidity:  maintaining  their  shape,  keeping 
open  the  passages  through  them  where  such  exist,  and  giving  attach- 
ment to  moving  muscles  and  connecting  ligaments.  Many  of  these 
have  the  form  of  plates  or  lamellse  of  greater  or  less  thickness,  and 
have  thence  been  called  “ membraniform  cartilages;”  but  to  some  of 
them  the  term  is  scarcely  applicable. 

Cartilages,  except  those  of  the  joints,  are  covered  externally  with  a 
fibrous  membrane  named  the  'perichondrium. 

When  a very  thin  slice  of  cartilage  is  examined  with  the  micro- 
scope, it  is  seen  to  consist  of  nucleated  cells  disseminated  in  a solid 
mass  of  matrix.  (Figs.  117,  118,  and  119.) 

The  matrix  is  sometimes  transparent,  and  to  all  appearance  homo- 
geneous ; in  other  instances  it  is  dim  and  faintly  granular,  like  ground 
glass,  and  in  some  varieties  of  cartilage  it  is  pervaded  by  fine  fibres. 

The  cells,  named  also  cartilage  corpuscles,  have  often  the  appear- 
ance of  mere  excavations  in  the  matrix,  their  walls  not  being  dis- 
tinguishable from  the  surrounding  mass ; in  other  instances,  the  cell- 
wall  is  plainly  to  be  seen  : and  even  in  cases  of  the  former  kind,  though 
the  cell-wall  is  invisible  so  long  as  the  cells  remain  surrounded  by  the 
matrix,  it  may  be  seen  in  such  as  are  occasionally  left  projecting 
beyond  the  enveloping  mass  at  the  edge  of  a section. 

The  nuclei,  which  may  vary  from  to  of  an  inch  in  dia- 
meter, are  round,  oval,  angular  or  irregular.  They  are  granulated  or 
smooth  on  the  surface,  and  they  sometimes,  though  not  often,  exhibit 
one  or  two  nucleoli.  Sometimes  the  nucleus  contains  fat  globules,  or 
is  entirely  converted  into  fat.  It  is  often  difficult  to  say  whether  a body 
contained  within  a cartilage-cell  is  its  nucleus,  or  merely  the  granular 
contents  which  have  shrunk  away  from  its  sides  and  formed  a mass  of 
the  same  shape  as  the  cell  itself,  in  which  the  true  nucleus  is  con- 
cealed. 

The  cells  are  rarely  dispersed  singly  in  the  matrix ; they  usually 
form  groups  of  different  shapes  and  sizes.  Towards  the  surface  of 
the  cartilage  the  groups  are  generally  flattened  conformably  with  the 
surface  (fig.  1 18),  appearing  narrow  and  almost  linear  when  seen 
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edgeways,  as  in  a perpendicular  section  (fig.  117,  a).  The  cells  in  a 
group  have  a straight  outline  where  they  adjoin  or  approach  one 
another,  but  at  the  circumference  of  the  group  their  outline  is  rounded. 


Fig.  117.  Fig.  118. 


Fig.  117.  Diagram  representing  a vertical  section  of  articular  cartilage^seen  with  a low  magnifying 
power,  a.  Flattened  groups  of  cells  near  the  surface,  b.  Oblong  groups,  for  the  most  part  directed 
vertically,  c.  Part  of  the  bone. 

Fig.  118.  A thin  layer  peeled  oil' from  the  surface  of  the  cartilage  of  the  head  of  the  humerus,  show- 
ing flattened  groups  of  cells.  The  nuclei  are  distinctly  seen,  but  the  limits  of  the  cells  where  they  ad- 
join one  another  are  but  faintly  indicated.  Magnified  400  diameters. 

Such  is  the  structure  of  cartilage  in  general,  but  it  is  more  or  less 
modified  in  the  several  varieties  of  the  tissue. 

In  articular  cartilage,  the  matrix  in  a thin  section  appears  dim,  like 
ground  glass,  and  has  an  almost  granular  aspect.  The  cells  and  nu- 
clei are  small.  The  groups  which  they  form  are  flattened  at  or  near 
to  the  surface,  and  lie  parallel  with  it  (fig.  117,  a,  and  fig.  118) ; deeper 
and  nearer  the  bone,  on  the  other  hand,  they  are  narrow  and  oblong, 
like  short  strings  of  beads,  and  are  mostly  directed  vertically.  (Fig. 
117,  b-,  fig.  119.)  It  is  well  known  that  articular  cartilages  readily 
break  in  a direction  perpendicular  to  their  surface,  and  the  surface 
of  the  fracture  appears  to  the  naked  eye  to  be  striated  in  the  same 
direction,  as  if  they  had  a columnar  structure;  this  has  been  ascribed 
to  the  vertical  arrangement  of  the  rows  of  cells,  and  the  explanation 
is  probably  correct,  unless,  perhaps,  it  should  turn  out  that  both  the 
arrangement  of  the  cells  and  the  direction  of  the  fracture  are  the  result 
of  some  determinate  structure  in  the  matrix  not  yet  detected.  [As 
has  been  suspected,  the  arrangement  of  the  rows  of  cells  and  the  di- 
rection of  the  fracture  are  the  result  of  a determinate  structure  in  the 
matrix.  From  repeated  and  careful  observation  I am  fully  convinced 
that  the  matrix  or  intercellular  substance  of  articular  cartilage  has  a 
filamentous  structure,  (fig.  120,)  the  filaments  being  parallel  to  each 
other,  and  in  the  deeper  part  of  the  cartilage  are  placed  in  a direction 
vertical  to  the  surface,  but  parallel  to  it  in  the  most  superficial  layer. 
And  it  is  this  arrangement  which  not  only  determines  the  course  of 
fracture,  but  the  position  of  the  cells  in  relation  to  each  other  in  the 
progress  of  their  development  by  division,  and  the  formation  of  the 
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Fig.  119. 


[Fig.  120. 


Fig.  119.  Vertical  section  of  articular  cartilage  of  the  head  of  the  humerus.  A deep  portion  near 
the  bone.  Magnified  400  diameters.  Each  cell  contains  a mass  shaped  like  itself,  in  the  midst  of  which 
a round  nucleus  is  probably  concealed. 

[Fig.  120.  Kepresents  a shred  of  articular  cartilage,  with  a row  of  three  cartilage-cells,  torn  from  a 
broken  edge  of  the  articular  cartilage  of  the  condyles  of  the  os  femoris,  highly  magnified,  exhibiting  the 
filamentary  structure.  From  nature,  by  J.  L.] 

lamina  which  has  for  so  long  a time  been  mistaken  for  the  synovial 
membrane. 

The  filaments  of  the  cartilaginous  matrix  are  exceedingly  fine, 
present  considerable  uniformity,  and  have  an  average  measurement 
of  2 of  an  inch  in  diameter.  They  adhere  very  tenaciously  together, 
and  under  ordinary  circumstances  ^re  hardly  demonstrable,  although 
I have  occasionally  seen  them  at  the  extremity  of  a torn  shred  of  the 
cartilage.  But  if  an  articular  cartilage  be  taken  from  a bone  which 
has  been  macerated  in  diluted  muriatic  acid,  and  be  broken,  and  a fibre 
be  torn  from  the  fractured  edge  and  be  submitted  to  the  microscope  in 
the  ordinary  manner,  numerous  detached,  and  exceedingly  delicate, 
spider-threadlike  filaments  will  be  readily  seen  along  the  sides  of  the 
fibre. — J.  L.*] 

The  free  surface  of  articular  cartilage  is  said  to  be  covered  with 
epithelium  continued  from  that  of  the  synovial  membrane,  a thin 
stratum  of  cellular  tissue  being  interposed;  but  the  existence  of  such 
a covering  is  certainly  not  general,  at  least  in  the  adult.  It  is  easy, 
no  doubt,  to  peel  off  a thin  film  from  the  surface  of  the  cartilage  of 
the  head  of  the  humerus  or  femur;  but  this  superficial  layer  is  really 
part  of  the  cartilage,  and  its  broad  patches  of  cells  with  the  interme- 
diate matrix  are  not  to  be  mistaken.  (See  fig.  118.)  At  the  same 
time,  it  is  true  that  near  the  margin  of  these  cartilages  a layer  of  fine 
filamentous  tissue,  covered  with  epithelium,  is  prolonged  a certain  way 
over  their  surface  from  the  synovial  membrane.  The  matrix  of  arti- 

[•  For  a more  detailed  description  of  this  arrangement,  see  a memoir  entitled,  “On  the 
Iniimate  Structure  and  History  of  Articular  Cartilages.  By  Joseph  Leidy,  M.D.,”  in  the 
American  Journal  of  Med.  Sci.,  No.  2,  1849.  Philada.,  edited  by  Isaac  Hays,  M.D.] 
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cular  cartilage  rarely,  or  perhaps  never,  becomes  pervaded  by  fibres, 
nor  is  it  prone  to  ossify. 

In  the  cartilages  of  the  ribs,  the  corpuscles  or  cells,  which  are  of 
large  size,  are  also  collected  into  groups.  Near  the  exterior  of  the 
cartilage  they  are  flattened,  and  lie  parallel  with  the  surface,  forming 
a superficial  stratum  from  5^^  to  of  an  inch  thick.  As  to  those 
situated  more  inwardly,  we  can  sometimes  observe,  in  a transverse 
slice,  that  they  form  oblong  groups  disposed  in  lines  radiating  to  the 
circumference ; but  this  arrangement  is  not  constant,  and  they  often 
appear  quite  irregular.  The  matrix  is  tolerably  clear,  except  where 
fibres  have  been  developed  in  it,  in  which  parts  it  is  opaque  and  yel- 
lowish. Such  fibrous  patches  are  very  frequent ; the  fibres  are  fine, 
straight  and  parallel,  appearing  transparent  when  few  together;  they 
withstand  the  action  of  acetic  acid.  It  is  common  to  find  the  rib  car- 
tilages extensively  ossified. 

It  was  observed  by  Herissant*that  the  costal  cartilages,  after  many 
months’  maceration  in  putrid  water,  w'ould  sometimes  break  up  into 
thin  plates,  directed  across  the  axis  of  the  cartilage ; from  which  he 
inferred  that  these  cartilages  were  naturally  made  up  of  such  transverse 
lamellEe : but  this  point  does  not  appear  to  have  been  further  investi- 
gated. 

The  description  given  of  the  microscopic  characters  of  the  costal 
cartilages  will  apply  with  little  variation  to  the  ensiform  cartilage  of 
the  sternum,  to  the  cartilages  of  the  larynx  and  windpipe,  except  the 
epiglottis  and  cornicula  laryngis,  and  to  the  cartilages  of  the  nose. 
With  the  exception  of  the  last,  these  resemble  the  rib  cartilages  also 
in  their  tendency  to  ossify. 

The  epiglottis  and  cornicula,  the  cartilages 
eyelid,  differ  so  much  from  the  foregoing, 
both  in  intimate  structure  and  outward 
characters,  that  they  have  been  included 
in  a class  apart,  under  the  name  of  the 
“ yellow”  or  “ spongy”  cartilages.  These 
are  opaque  and  yellow,  are  more  flexible 
than  the  ordinary  cartilages,  and  have 
little  tendency  to  ossify.  They  are  made 
up  of  cells  and  a matrix,  but  the  latter 
is  everywhere  pervaded  with  fibres. 

(Fig.  121.)  These  fibres  resist  the  action 
of  acetic  acid ; they  are  in  most  parts 
short,  straight,  and  confusedly  intersect-  difSrl°(After 
ing  each  other  in  all  directions,  like  the  oiogy,  page  391.) 
filaments  in  a piece  of  felt ; in  such  parts  the  matrix  has  a rough  in- 
distinctly granular  look.  Here  and  there  the  fibres  are  longer  and 
more  fasciculated,  but  still  interlace  at  short  distances.  In  thin  sec- 
tions the  cells  readily  drop  out  from  the  matrix,  leaving  empty  the 
cavities  which  they  occupied. 


of  the  ear  and  of  the 
Fig-.  121. 
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* Mem.  de  I’Acad.  des  Sc.  de  Paris,  1748. 
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The  characters  of  the  temporary  cartilages  are  given  in  the  ac- 
count of  the  formation  of  bone. 

No  nerves  have  been  traced  into  any  of  the  cartilages,  and  they  arc 
known  to  be  destitute  of  sensibility. 

In  the  healthy  state,  no  blood-vessels  penetrate  the  articular  carti- 
lages. Whatever  nutrient  fluid  they  require  seems  to  be  derived  from 
the  vessels  of  adjoining  textures,  especially  the  bone,  and  to  be  con- 
veyed through  the  tissue  by  imbibition.  In  the  embryo  a l^er  of 
vessels  is  prolonged  some  way  over  the  surface,  underneath  the  syno- 
vial membrane;  but,  as  development  proceeds,  these  subsynovial 
vessels  retire  towards  the  circumference  of  the  cartilage,  and  eventu- 
ally form  a narrow  vascular  border  round  it,  which  has  been  named 
the  circulus  articuli  vasculosus. 

When  the  tissue  exists  in  thicker  masses,  as  in  the  cartilages  of  the 
ribs,  canals  are  excavated  in  its  substance,  along  which  vessels  are 
conducted  to  supply  nourishment  to  the  part  too  distant  to  receive  it 
from  the  vessels  of  the  perichondrium.  But  these  canals  are  few 
and  wide  apart,  and  the  vessels  do  not  leave  them  to  ramify  in  the  in- 
termediate mass,  which  is  accordingly  quite  extra-vascular.  It  must 
be  further  remembered  respecting  these  vascular  canals,  that  many  of 
them  lead  to  spots  where  the  cartilage  is  undergoing  ossification,  and 
convey  vessels  to  supply  the  bony  deposits. 

Ordinary  permanent  cartilage  contains  about  three-fifths  of  its 
weight  of  water,  and  becomes  transparent  by  drying.  By  boiling  it  in 
water  for  15  or  20  hours  it  is  resolved  into  chondrin  (see  page  46). 
The  temporary  cartilages  are  resolved  into  a matter  which  has  the 
chemical  reactions  of  chondrin,  but  does  not  gelatinize.  The  yellow 
cartilages,  by  several  days’  boiling,  yield  a small  quantity  of  the  same 
variety  of  chondrin.  Cartilage  affords  by  incineration  a certain 
amount  of  mineral  ingredients  ; 3-4  per  cent  of  ashes  were  obtained 
from  costal  cartilages  by  Frommherz  and  Gugert,  and  100  parts  of 
these  ashes  were  found  to  consist  of 


The  process  by  which  cartilage  is  developed  is  very  imperfectly 
known;  the  following  is  a summary  of  Schwann’s  observations  and 
views  respecting  it : — 

At  first,  nucleated  cells  are  seen  in  a transparent  intercellular  substance  or 
blastema,  much  softer  than  the  future  matrix.  The  cells  augment  in  number 
and  enlarge  in  size,  though  in  some  cases,  as  will  be  explained,  their  cavity  is 
subsequently  narrowed.  Their  multiplication  may  take  place  by  endogenous 
generation  ; that  is,  by  the  production  of  young  cells  within  those  already  exist- 
ing, whilst  the  parietes  of  the  old  ones  become  blended  with  the  matrix;  or  they 
may  increase  in  number  by  the  independent  formation  of  new  cells  in  the  inter- 
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vals  of  the  old.  Schwann  considers  the  latter  to  be  the  common  mode.  He  states 
that  new  ceils  arise  in  the  intercellular  substance  near  the  surface  of  the  cartilage 
and  between  the  more  recent  of  those  already  formed,  (see  fig.  6,®)  and  that  free 
nuclei  are  first  generated  in  the  mass  and  then  the  cell-waU  formea  round  them, 
(fig.  6, ' and  ®).  The  intercellular  substance  is  at  first  in  very  small  proportion 
compared  with  the  cells,  but  soon  increases  in  quantity  and  acquires  greater  con- 
sistency. Its  increase  may  take  place  by  the  ceU-waUs  becoming  thickened  and 
then  more  or  less  blended  with  the  surrounding  mass,  as  already  described  in  the 
case  of  the  branchial  cartilage  of  the  fish,  (p.  55,  figs.  7,  8,  9,)  or  new  matter  may 
be  dep^ited  between  the  cells  and  independently  of  them ; or  both  processes 
may  be  combined.  As  already  stated,  the  matrix  in  many  parts  subsequently 
becomes  fibrous,  affording  an  example  of  the  production  of  fibres  in  amorphous 
matter  without  the  intervention  of  cells  or  nuclei. 

The  vital  changes  which  occur  in  cartilage  take  place  very  slowly. 
Its  mode  of  nutrition  has  been  already  referred  to ; it  is  subject  to  ab- 
sorption, and  when  a portion  is  absorbed  in  disease  or  removed  by 
the  knife,  it  is  not  regenerated.  Also,  when  fractured,  as  sometimes 
happens  with  the  rib-cartilages,  there  is  no  reunion  by  cartilaginous 
matter,  but  the  broken  surfaces  become  connected,  especially  at  their 
circumference,  by  fibrous  or  dense  cellular  tissue,  often  by  a bony 
clasp. 

FIBRO-CARTILAGE. 

This  is  a substance  consisting  of  a mixture  of  the  fibrous  and  carti- 
laginous tissues,  and  so  far  partaking  of  the  qualities  of  both.  Like 
cartilage,  it  possesses  firmness  and  elasticity,  but  these  properties  are 
united  with  a much  greater  degree  of  flexibility  and  toughness.  It 
presents  itself  under  various  forms,  which  may  be  enumerated  under 
the  following  heads  : — 

1.  Interarticular  fibro-cartilages.  These  are  interposed  between  the 
moving  surfaces  of  bone,  or  rather  of  articular  cartilages,  in  several 
of  the  joints.  They  serve  to  maintain  the  apposition  of  the  opposed 
surfaces  in  their  various  motions,  to  give  ease  to  the  gliding  movement, 
and  to  moderate  theeflectsof  great  pressure.  In  the  joint  of  the  lower 
jaw  and  in  that  of  the  clavicle  they  have  the  form  of  round  or  oval 
plates,  growing  thinner  towards  their  centre;  in  the  knee-joint  they 
are  curved  in  form  of  a sickle,  and  thinned  away  towards  their  con- 
cave free  edge.  In  all  cases  their  surfaces  are  free  and  covered  by 
the  synovial  membrane  of  the  joint,  while  they  are  fixed  at  their  cir- 
cumference or  extremities. 

2.  The  articular  cavities  of  bones  are  sometimes  deepened  and  ex- 
tended by  means  of  a rim  or  border  of  fibro-cartilage.  A good  ex- 
ample of  one  of  these  circumferential  or  marginal  fibro-cartilages,  is 
seen  in  the  hip-joint,  attached  round  the  lip  of  the  cotyloid  cavity. 

3.  Connecting  fibro-cartilages  are  such  as  pass  between  the  adjacent 
surfaces  of  bones  in  joints  which  do  not  admit  of  gliding  motion,  as  at 
the  symphysis  of  the  pubes  and  between  the  bodies  of  the  vertebrfe. 
They  have  the  general  form  of  disks,  and  are  composed  of  concentric 
rings  of  fibrous  tissue  with  cartilage  interposed;  the  former  predomi- 
nating at  the  circumference,  the  latter  increasing  towards  the  centre. 
The  modifications  which  they  present  in  particular  instances  are  de- 
scribed in  the  special  anatomy  of  the  joints. 
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Elementary  structures  from  an  interver- 


tebral disk. 


-1.  Two  cartilage-cells  lying 

x.%  CltJxJ  \ KZ 


4.  The  bony  grooves  in  which  ten- 
dons of  muscles  glide  are  lined  with 
a thin  layer  of  fibro-cartilage.  Small 
nodules  of  this  tissue  (sesamoid  fibro- 
cartilages)  may  also  be  developed  in 
the  substance  of  tendons,  of  which  there 
is  an  example  in  the  tendon  of  the  tibia- 
lis posticus,  where  it  passes  l^neath 
the  head  of  the  astragalus.  Lastly, 
fibro-cartilage  is  sometimes  connected 
with  muscular  tissue,  and  gives  attach- 
ment to  muscular  fibres,  like  that  which 
is  known  to  exist  at  the  orifice  of  the 
heart. 

Fibro-cartilage  appears  under  the 
microscope  to  be  made  up  of  bundles  of 
fibres,  like  those  of  ordinary  ligament, 
with  cartilage-cells  intermixed ; but  the 
proportion  of  the  two  elements  varies 
exceedingly  in  the  different  instances 


enumerated.  In  general  the 
very  greatly  predomi- 
in  some  cases,  as  in  the  in- 


general 

niaining  objects  are  from  the  central  pulpy  fibrOUS  tisSUe 
substance,  and  exhibit  various  forms  of  cells.  i 

In  several  of  these  there  is  an  appearance  HcltCS,  Q.ncl 

of  multiplication  by  subdivision  of  the  nu-  tprartir'iilnr  Inminrp  nf  the  Irnee  it 

cleus,  and  some  seem  attached  by  a fibrous  IGral  llCUlal  laminSc  01  IDC  IvilGG  JOinij  IL 

tissue.  The  ftiii  meaning  of  this  does  not  constitutes  almost  the  entire  structui’c. 

yet  appear.— Todd  and  Bowman.J  t i • i i t i i 

In  the  intervertebral  disks  the  cartilage 
corpuscles  are  abundant  towards  the  centre  of  the  mass  where  the 
cartilaginous  tissue  prevails,  and  the  substance  is  softer. 

In  chemical  composition  this  texture  agrees  most  with  ligament, 
yielding  gelatin  when  boiled. 

Its  blood-vessels  are  very  few,  and,  according  to  Mr.  Toynbee,* 
are  confined  to  the  parts  that  are  fibrous.  Its  vital  changes  are  slow  ; 
it  is  subject  to  absorption,  but  much  less  readily  so  than  bone;  hence 
it  is  no  uncommon  thing  to  find  the  intervertebral  disks  entire  when 
the  adjacent  bodies  of  the  vertebree  have  been  destroyed  by  disease. 
It  has  not  much  tendency  to  ossify. 

Little  is  known  concerning  the  mode  of  development  of  fibro-carti- 
lage. Mr.  Toynbee  concludes  from  his  researches  that  the  cartilagi- 
nous element  is  relatively  more  abundant  at  early  periods. 

SYNOVIAL  MEMBRANES. 


Resembling  serous  membranes  in  general  form  and  structure,  the 
synovial  membranes  are  distinguished  by  the  nature  of  the  secretion 
which  lubricates  their  surface,  for  this  is  a viscid  glairy  fluid  resembling 
the  white  of  an  egg,  and  thence  named  synovia. 

These  membranes  line  the  cavities  of  joints  and  are  interposed 
between  moving  parts  in  certain  other  situations ; being  in  all  cases 
intended  to  lessen  friction  and  thereby  facilitate  motion.  Like  the 
serous  membranes  they  are  composed  of  a scaly  epithelium  which, 
according  to  Henld,  may  consist  of  several  strata ; a basement  mein- 

* Phil.  Trans.  184L, 
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brane ; and  a layer  of  dense  cellular  tissue  pervaded  by  vessels  and 
attached  by  tissue  of  the  same  kind  to  the  parts  beneath. 

The  different  synovial  membranes  of  the  body  are  referred  to  three 
classes,  viz.,  articular,  vesicular  and  vaginal. 

1.  Articular  synovial  membranes,  or  Synovial  capsules  of  joints. 
These  line  and  by  their  synovial  secretion  lubricate  the  cavities  of  the 
diarthrodial  articulations,  that  is,  those  articulations  in  which  the  op- 
posed^urfaces  glide  on  each  other.  In  these  cases  the  membrane 
may  Be  readily  seen  covering  internally  the  surface  of  the  capsular 
or  other  ligaments  which  bound  the  cavity  of  the  joint,  and  affording 
also  an  investment  to  tendons  or  ligaments  which  happen  to  pass 
through  the  articular  cavity,  as  in  the  instance  of  the  long  tendon  of 
the  biceps  muscle  in  the  shoulder-joint.  On  approaching  the  articular 
cartilages  the  membrane  passes  over  their  margins,  and,  becoming 
much  more  firmly  adherent,  terminates  after  advancing  but  a little 
way  on  their  surface.  This,  as  already  explained  (page  240),  is  the 
condition  in  the  adult,  but  in  the  foetus,  the  membrane,  closely  adhering, 
is  continued  over  the  whole  surface  of  the  cartilage,  so  that  it  would 
seem  to  become  obliterated  or  absorbed  in  consequence  of  pressure  or 
friction  when  the  joint  comes  to  be  exercised.  The  blood-vessels  in 
and  immediately  underneath  the  membrane  are  sufficiently  manifest 
in  most  parts  of  the  joint.  They  advance  but  a little  way  upon  the 
cartilages,  forming  a vascular  zone  round  the  margin  of  each,  named 
“circulus  articuli  vasculosus,”  in  which  they  end  by  loops  of  vessels 
dilated  at  the  bent  part  greatly  beyond  the  diameter  of  ordinary 
capillaries.  In  the  fcetus,  according  to  Mr.  Toynbee,  these  vessels, 
like  the  membrane  itself,  advance  further  upon  the  surface  of  the 
cartilage. 

In  several  of  the  joints,  folds  of  the  synovial  membrane,  often  containmg  more 
or  less  fat,  pass  across  the  cavity;  these  have  been  called  synovial  or  mucous 
ligaments.  Other  processes  of  the  membrane  simply  project  into  the  cavity  at 
various  points.  These  are  very  generally  cleft  into  fringes  at  their  free  border, 
upon^which  their  blood-vessels,  which  are  numerous,  are  densely  distributed. 
They  often  contain  fat,  and  then,  when  of  tolerable  size,  are  sufficiently  obvious; 
but  many  of  them  are  very  small  and  inconspicuous.  The  fringed  vascular  folds 
of  the  synovial  membrane  were  described,  by  Dr.  Clopton  Havers  (1691),  under 
the  name  of  the  mucilaginous  glands,  and  he  regarded  them  as  an  apparatus  for 
secreting  synovia.  Subsequent  anatomists,  while  admitting  that,  as  so  many 
extensions  of  the  secreting  membrane,  these  folds  must  contribute  to  increase  the 
secretion,  have,  for  the  most  part,  denied  them  the  special  character  of  glands, 
considering  them  rather  in  the  light  of  a mechanical  provision  for  occupying 
spaces  which  woulc)  otherwise  be  left  void  in  the  motion  of  the  joints.  Havers's 
view  has,  however,  been  lately  revived  by  Mr.  Rainey,*  who  finds  that  the  pro- 
cesses in  question  exist  in  the  bursal  and  vaginal  synovial  membranes  as  well 
as  in  those  of  joints,  wherever,  in  short,  synovia  is  secreted.  He  states  that  their 
blood-vessels  have  a peculiar  convoluted  arrangement,  differing  from  that  of  the 
vessels  of  fat,  and  that  the  epithelium  covering  them,  “besides  inclosing  sepa- 
rately each  packet  of  convoluted  vessels,  sends  off  from  each  tubular  sheath 
secondary  processes  of  various  shapes,  into  which  no  blood-vessels  enter.” 
KoUiker,  who  has  since  taken  up  the  inquiry,  also  finds  that  fringed  membranes 
exist  in  aU  joints  and  synovial  sheaths,  as  well  as  in  most  synovial  bursae,  and 
that  they  consist  of  vascular  tufts  of  the  synovial  membrane,  covered  by  epi- 
thelium, and  now  and  then  containing  fat-cells.  He  also  observed  the  curious 

* Proceedings  of  the  Royal  Society,  May  7th,  1846. 
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“ iionvascular  secondary  processes,”  described  by  Mr.  Rainey,  the  larger  of  which, 
lie  says,  consist  of  fibres  of  areolar  tissue  in  the  centre,  and  a covering  of  epi- 
tiielium  cells,  which  seem  not  unfrequently  to  be  converted  into  a homogeneous 
membrane,  studded  over  with  cell-nuclei. 

2.  Vesicular  or  Bursal  synovial  membranes,  Synovial  bursce,  Bursa 
mucosa. — In  these  the  membrane  has  the  form  of  a simple  sac,  inter- 
posed, so  as  to  prevent  friction,  between  two  surfaces  which  move 
upon  each  other.  The  synovial  sac  in  such  cases  is  flattened  and  has 
its  two  opposite  sides  in  apposition  by  their  inner  surface,  which  is 
free  and  lubricated  with  synovia,  whilst  the  outer  surface  is  attached 
by  cellular  tissue  to  the  moving  parts  between  which  the  sac  is  placed. 

In  point  of  situation  the  bursie  may  be  either  deep-seated  or  sub- 
cutaneous. The  former  are  for  the  most  part  placed  between  a muscle 
or  its  tendon  and  a bone  or  the  exterior  of  a joint,  less  commonly 
between  two  muscles  or  tendons:  certain  of  the  bursse  situated  in  the 
neighbourhood  of  joints  not  unfrequently  open  into  them.  The  sub- 
cutaneous bursae  lie  immediately  under  the  skin,  and  are  found  in 
various  regions  of  the  body  interposed  between  the  skin  and  some  firm 
prominence  beneath  it.  The  large  bursa,  situated  over  the  patella,  is 
a well-known  example  of  this  class,  but  similar  though  smaller  bursae 
are  found  also  over  the  olecranon,  the  malleoli,  the  knuckles  and 
various  other  prominent  parts.  It  must,  however,  be  observed,  that, 
among  these  subcutaneous  bursm,  some  are  reckoned  which  do  not 
always  present  the  characters  of  true  synovial  sacs,  but  look  more  like 
mere  recesses  in  the  subcutaneous  cellular  tissue,  larger  and  more 
defined  than  the  neighbouring  areolse,  but  still  not  bounded  by  an 
evident  synovial  membrane.  The.se  have  been  looked  on  as  examples 
of  less  developed  structure,  forming  a transition  between  the  cellular 
tissue  and  perfect  synovial  membrane. 

3.  Vaginal  Synovial  membranes  or  Synovial  sheaths. — These  are 
intended  to  facilitate  the  motion  of  tendons  as  they  glide  in  the  fibrous 
sheaths  which  bind  them  down  against  the  bones  in  various  situations. 
The  best-marked  examples  of  such  fibrous  sheaths  are  to  be  seen  in 
the  hand  and  foot,  and  especially  on  the  palmar  aspect  of  the  digital 
phalanges,  where  they  confine  the  long  tendons  of  the  flexor  muscles. 
In  such  instances  one  part  of  the  synovial  membrane  forms  a lining  to 
the  osseo-fibrous  tube  in  which  the  tendon  runs,  and  another  part  is 
reflected  at  each  end  upon  the  tendon  and  affords  it  a close  investment. 
The  space  between  the  parietal  and  reflected  portions  of  the  mem- 
brane is  lubricated  with  synovia  and  crossed  obliquely  by  one  or  more 
folds  or  duplications  of  the  membrane,  named  “fraena,”  which  pass 
from  the  one  part  of  it  to  the  other. 

Synovia. — As  already  stated,  this  is  a viscid  transparent  fluid ; it  has  a yellowisii 
or  faintly  reddish  tint,  and  a slightly  saline  taste.  It  is  an  albuminous  fluid,  con- 
sisting of  water,  with  about  six  per  cent,  of  albumen  and  a minute  quantity  of 
extractive  matter  and  salts. 
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THE  CONNEXIONS  OF  THE  PIECES  OF  THE  SKELETON 
ONE  WITH  ANOTHER. 

ARTICULATIONS. 

The  different  pieces  of  the  osseous  system  being  connected  together 
so  as  to  form  a skeleton,  their  modes  of  union  must  be  as  various  as 
their  forms  and  uses.  When  the  union  is  not  immediate,  as  is  the 
case  in  the  cranial  bones,  it  is  effected  by  means  of  different  substances, 
such  as  ligament,  cartilage,  fibro-cartilage,  and  fibrous  membrane, 
variously  arranged  and  disposed,  so  as  to  permit,  in  some  instances, 
no  perceptible  motion ; whilst  in  others  a free  and  extended  range  is 
allowed  in  every  direction.  Still,  all  the  varieties,  however  numerous, 
are  usually  included  under  the  general  term  “ articulation.” 

Classification  of  articulations. — The  articulations  are  divided  into 
three  classes,  viz.,  the  immovable,  the  movable,  and  mixed;  the  last 
being  intermediate  in  degree  betwmen  the  others.  The  first  form  ob- 
tains where  flat  and  broad  bones  are  united  to  enclose  cavities  for  the 
lodgment  of  important  organs,  as  in  the  cranium  and  pelvis.  In  some 
instances  the  surfaces  are  indented  and  reciprocally  impacted  one  into 
the  other,  so  that  complete  solidity  is  insured  by  the  structure  of  the 
part;  and,  as  this  mode  of  union  occurs  only  amongst  flat  bones,  their 
deficiency  in  extent  of  contact  is  compensated  by  the  indentations  in 
their  margins.  There  is  another  set  of  immovable  articulations,  in 
which  the  surfaces  are  merely  in  apposition  with  one  another,  yet  total 
immobility  is  secured  by  what  may  be  termed  a mechanical  contri- 
vance. Thus,  though  the  squamous  part  of  the  temporal  bone  merely 
rests  against  the  inferior  border  of  the  parietal,  no  motion  can  exist 
between  them,  in  consequence  of  the  manner  in  which  the  petrous 
portion  of  the  former  bone  projects  into  the  base  of  the  skull. 

A.  IMMOVABLE  ARTICULATIONS. SYNARTHROSIS. 

All  the  bones  of  the  head  and  face,  except  the  lower  jaw,  are  joined 
by  immovable  articulation,  or  synarthrosis  (Cuv,  together ; a^^^ov,  articu- 
lation), of  which  there  are  several  forms. 

1.  The  first  is  called  suture  (sutura,  a seam).  In  the  true  suture 
the  union  is  effected  by  indentations  in  the  contiguous  margins  of  bones 
which  are  mutually  received  into  one  another,  as  may  be  seen  between 
the  two  parietal,  the  occipital,  and  frontal  bones ; any  varieties  that 
occur  being  referrible  to  the  form  of  the  prominences.  Thus,  when 
they  are  tooth-shaped,  the  suture  is  termed  sutura  dentata;  if  like  the 
teeth  of  a saw,  sutura  serrata;  if  the  adjacent  borders  be  bevelled  off, 
as  where  the  temporal  and  parietal  bones  are  applied  to  one  another, 
it  is  called  a squatnous  suture  {sutura  squamosa).  In  some  parts  it 
may  be  observed  that  the  mode  of  union  and  adaptation  are  alternated, 
in  order  to  increase  their  power  of  resistance.  Thus,  at  the  superior 
part  of  the  arch  of  the  skull,  the  frontal  overlies  the  parietal  bones, 
and  rests  on  them ; but  inferiorly  and  laterally  the  reverse  takes  place, 
w’here  the  parietal  rests  against  the  frontal. 
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When  the  surfaces  are  merely  placed  in  apposition  with  one  another, 
as  in  the  superior  maxillary  bones,  the  union  is  called  harmonia  (afw, 
to  adapt). 

When  a ridge  in  one  bone  is  received  into  a groove  in  another,  the 
articulation  is  called  schindylesis  (o'x'viJuXiio'iff,  a slit  or  fissure).  The 
rostrum  of  the  sphenoid,  and  the  descending  plate  of  the  ethmoid  bone, 
are  joined  in  this  way  with  the  vomer.  When  a conical  surface  is 
impacted  into  a cavity,  the  term  gomphosis  (70(^90?  a nail,)  is  adopted, 
which  may  be  exemplified  by  the  manner  in  which  the  teeth  are  lodged 
in  the  alveoli. 

B.  MIXED  ARTICULATIONS. A M P H I - A R T H R O S I S . 

In  the  mixed  form  of  articulation,  or  amphi-arthrosis  (afiipi  in  the  sense 
of  afxtpw,  ambo,  both,  and  a^^gov),  the  bones  are  connected  by  an  inter- 
mediate substance,  which  allows  some  degree  of  motion.  The  articu- 
lations between  the  bodies  of  the  vertebrae,  the  union  at  the  pubic 
symphysis,  and  that  between  the  first  two  bones  of  the  sternum,  are  all 
constructed  on  this  principle.  As  the  surfaces  in  these  cases  are  flat 
and  plane,  they  possess,  in  themselves,  no  mechanical  advantage;  so 
that  their  union  is  maintained  partly  by  the  cartilages  interposed 
between  them,  and  partly  by  ligamentous  and  fibrous  structures  dis- 
posed round  the  articulations. 

C.  MOVABLE  ARTICULATIONS. DIARTHROSIS. 

In  the  movable  articulations,  or  diarthrosis  (Sia,  through  ; ag^gov,  arti- 
culation), as  the  surfaces  are  merely  in  contact  with  one  another,  the 
connexion  between  the  parts  is  maintained  by  means  of  ligaments  and 
fibrous  membranes  ; for  though  cartilages  are  interposed  between  their 
adjacent  extremities,  they  do  not  form  a bond  of  union  between  them  ; 
on  the  contrary,  they  are  calculated  to  facilitate  motion,  rather  than 
to  restrain  it.  But  the  muscles  which  surround  the  different  movable 
articulations  contribute  materially  to  retain  the  articular  surfaces  in 
their  natural  situations,  and  to  prevent  displacement.  This  is  particu- 
larly evident  in  the  shoulder-joint,  in  which  the  head  of  the  humerus 
is  kept  in  contact  with  the  glenoid  cavity  of  the  scapula,  not  so  much 
by  the  fibrous  capsule,  which  is  weak  and  loose,  as  by  the  surrounding 
muscles ; for,  if  these  be  weakened  by  paralysis,  luxation  may  be 
readily  produced. 

The  joints  in  the  extremities  are  all  referrible  to  the  movable  class : 
so  is  that  of  the  lower  jaw  with  the  skull,' and  of  the  latter  with  the 
vertebral  column. 

In  the  greater  number  of  instances  one  of  the  articular  surfaces  is 
convex,  the  other  concave;  but  each  of  these  forms  exhibits  .some 
varieties  of  conformation,  which  are  marked  by  particular  names. 
Thus,  an  articulating  surface,  which  is  rounded  and  globular,  so  as  to 
represent  a segment  of  a sphere,  is  called  a head ; but  if  it  be  elon- 
gated, the  term  condyle  is  used.  These  are  in  some  cases  supported 
by  a contracted  or  thin  portion  {neck),  which  connects  them  with  the 
body  of  the  bone.  If  two  condyles  be  placed  in  apposition,  so  as  to 
leave  a fossa  between  them,  and  constitute  a pulley-like  surface,  it  is 
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termed  trochlea.  When  plain  even  surfaces  articulate,  it  is  not  neces- 
sary to  mark  them  by  any  particular  name ; in  describing  them  they 
are  referred  to  generally  as  articulating  surfaces.  Some  of  the  arti- 
culating depressions  have  also  received  names  taken  from  certain 
peculiarities  in  their  conformation.  Thus,  the  superior  extremity  of 
the  ulna,  which  receives  the  trochlea  of  the  humerus,  is  called  the 
sigmoid  cavity,  from  some  resemblance  to  the  Greek  letter  2 (o'lyfAa, 
siSos,  form) ; others  are  denominated  from  their  greater  or  less  degree 
of  depth  or  shallowness.  The  deep  cup-shaped  cavity  which  receives 
the  head  of  the  femur  is  called  cotyloid  (from  xoTuXri,  a cup,  and 
form) ; and  the  shallow  oval  depression  to  which  the  head  of  the 
humerus  is  applied,  receives  the  name  of  glenoid  cavity  (from  yXi^vr],  a 
shallow  cavity,  and  siSog,  form). 

The  varieties  of  diarthrosis  are: — 1.  Enarthrosis  (sv,  in;  a^&^ov,  a 
joint),  which  in  common  language  is  called  the  “ ball-and  socket” 
joint;  such  as  we  see  in  the  hip  and  shoulder.  In  these  great  freedom 
of  motion  is  provided  for. 

2.  Arthrodia  (aj^gov,  a joint ; to  adapt)  ; which  comprises  joints 
with  a limited  motion,  as  in  the  case  of  the  carpal  and  tarsal  bones, 
which  merely  slide  for  a little  way  upon  each  other.  The  articula- 
tions between  the  tubercles  of  the  ribs  and  the  transverse  processes  of 
the  vertebras,  and  those  between  the  articular  processes  of  the  last- 
named  bones,  also  come  under  this  head. 

THE  KINDS  OF  MOVEMENT  ADMITTED  IN  JOINTS. 

As  the  extent  and  form  of  the  articulating  surfaces  of  joints,  as  well 
as  their  ligamentous  connexions,  vary  in  different  instances,  so  must 
their  degrees  of  solidity  and  mobility ; and  on  a review  of  the  whole 
of  the  articulations,  it  may  be  laid  down  as  a general  principle,  that 
the  greater  their  mobility,  the  less  their  solidity ; or,  in  other  words, 
that  the  one  is  inversely  as  the  other.  All  the  motions,  however, 
which  are  admissible  in  joints  may  be  arranged  under  four  heads,  viz. 
motions  of  gliding,  angular  movement  or  opposition,  circumduction, 
and  rotation. 

1st.  The  contiguous  surfaces  of  every  movable  articulation  admit  a 
certain  degree  of  gliding  motion  upon  one  another,  so  that  it  may  be 
regarded  as  common  to  all ; but  in  some  cases  it  is  the  only  one  which 
takes  place,  for  instance,  between  the  different  bones  of  the  carpus  and 
tarsus.  We  thus  observe  that  some  joints  admit  of  all  the  motions 
here  indicated;  some  are  deprived  of  rotation,  retaining  the  rest; 
whilst  in  others  nothing  more  than  a mere  gliding  can  take  place  be- 
tween the  surfaces;  so  that  a regular  gradation  is  established  in  their 
degrees  of  mobility  between  the  most  movable  and  those  which  are 
least  so.  The  shoulder-joint  admits  of  the  greatest  extent  and  variety 
of  movement ; those  between  the  carpal  and  tarsal  bones  are  exceed- 
ingly limited  in  these  particulars  ; and,  finally,  between  the  latter  and 
those  which  are  altogether  immovable,  an  intermediate  grade  may  be 
traced,  of  which  the  pubic  symphysis  presents  an  example. 

2d.  The  angular  movement,  or  opposition,  can  only  take  place  be- 
tween long  bones.  If  these  be  made  to  move  in  opposite  directions,  as 
from  extension  to  flexion,  or  from  abduction  to  adduction,  they  form 
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with  one  another  angles  varying  in  degree  according  to  the  extent  of 
the  motion.  This,  in  some  cases,  as  in  the  elbow  and  knee,  is  con- 
fined to  flexion  and  extension,  which  makes  them  strictly  gingl3^moid 
or  hinge-joints  (yiyyXuf^oj,  a hinge)  ; in  others,  the  motion  is  general, 
and  extends  to  four  opposite  directions,  including  each  of  the  points 
intermediate  between  them,  as  may  be  observed  in  the  shoulder,  in  the 
hip,  and  the  metacarpal  joint  of  the  thumb,  all  which  joints  admit  of  a 
circumduction  in  the  part  to  which  they  belong. 

3d.  The  motion  of  circumduction  is  performed  when  the  shaft  of  a 
bone  is  made  to  describe  a cone,  its  summit  corresponding  with  the 
superior  articulation,  the  base  being  at  the  inferior  extremity  of  the 
bone.  While  this  motion  is  being  executed,  the  limb  passes  succes- 
sively through  the  states  of  elevation,  abduction,  depression,  adduc- 
tion, and  of  course  through  all  the  intermediate  points;  and  if  a pencil 
be  held  between  the  fingers,  and  its  point  applied  to  any  plain  surface, 
such  as  a wall,  it  will  trace  a circle  corresponding  with  the  base  of  a 
cone,  whose  summit  is  at  the  shoulder-joint,  whilst  its  side  coincides 
with  the  line  described  by  the  outstretched  limb  as  it  traverses  the 
different  points  just  enumerated. 

4th.  Rotation  differs  altogether  from  circumduction.  In  the  latter 
the  bone  suffers  a change  of  place  as  it  moves  from  one  point  to  ano- 
ther; in  the  former,  it  merely  turns  on  its  own  axis,  and  therefore  re- 
tains the  same  relative  situation  with  respect  to  the  adjacent  parts. 
This  movement,  however,  admits  of  two  varieties:  in  one,  it  is  per- 
formed on  a pivot,  as  in  the  motion  of  the  axis  on  the  vertebra  den- 
tata ; in  the  other  there  is  a sort  of  compound  motion,  for  instance, 
where  the  radius  rolls  on  its  own  axis  at  one  end,  whilst  at  the  other 
it  moves  upon  the  extremity  of  the  ulna,  by  which  its  lower  part  de- 
scribes a segment  of  a circle,  and  therefore  changes  place  to  a certain 
extent.  The  femur  and  humerus  also  admit  of  a rotatory  motion;  in 
the  latter,  as  the  head  is  closely  applied  upon  the  shaft,  the  axis  of 
motion  nearly  coincides  with  that  of  the  bone ; but  in  the  former,  in 
consequence  of  the  length  of  the  neck  and  the  angle  which  it  fortns 
with  the  bone,  the  rotation  is  performed  round  an  imaginary  axis, 
which  may  be  conceived  to  pass  from  the  globular  head  to  the  condyles. 

There  are  but  two  articulations  in  which  all  the  motions  of  opposi- 
tion, circumduction,  and  rotation  can  be  performed,  namely,  the  hip 
and  the  shoulder  joint.  In  these  a convex  surface  is  applied  to  one 
which  is  concave,  the  former  being  hemispherical,  which  is  essentially 
necessary  to  such  a freedom  of  motion.  As  joints  constructed  on  this 
principle  are  more  liable  to  displacement  than  any  others,  their  secu- 
rity is  in  a great  measure  provided  for  by  their  being  placed  at  the 
superior  extremity  of  the  limb,  by  which  they  are  withdrawm  from  the 
influence  of  external  forces.  This  arrangement  is  made  subservient 
not  to  the  security  of  the  joint  solely,  but  also  to  a very  important  pur- 
pose in  the  functions  of  the  limb.  For  as  these  free  and  extended 
motions  are  performed  in  the  superior  articulation,  their  etfect  is  com- 
municated to  the  whole  limb,  so  as  to  compensate  for  the  more  re- 
stricted movements  in  the  lower  joints. 

Though  all  ihe  motions  above  mentioned  take  place  in  the  hip  and 
shoulder  joints,  each  of  them,  considered  singly,  is  not  performed  with 


THE  KINDS  OF  MOVEMENT  ADMITTED  IN  JOINTS. 


251 


equal  facility  in  both.  Thus,  circumduction  is  executed  with  greater 
ease  in  the  shoulder  than  in  the  hip.  Rotation,  on  the  contrary,  is  more 
free  and  perfect  in  the  latter  than  in  the  former.  Circumduction  can 
be  executed  with  ease  only  when  the  axis  of  motion  coincides  (or  very 
nearly  so)  with  that  of  the  lever  to  be  moved,  as  is  the  case  in  the 
humerus ; but  in  the  femur,  the  length  of  the  neck  of  the  bone  removes 
the  axis  of  motion  considerably  from  that  of  the  shaft,  and  thereby 
impedes  circumduction  in  proportion  as  it  facilitates  the  rotation  of  the 
limb.  These  differences  of  structure  in  the  superior  joints  of  the  two 
extremities  bear  a distinct  relation  to  the  conformation  of  their  other 
articulations,  and  to  the  purposes  for  which  they  are  adapted.  For,  as 
the  inferior  extremity  is  intended  to  sustain  the  weight  of  the  body  and 
for  progression,  the  bones  of  the  leg  must  be  securely  fixed,  which 
could  be  effected  only  by  diminishing  their  mobility ; on  this  account 
no  rotation  or  supination  is  allowed  between  the  tibia  and  fibula ; but, 
to  compensate  for  this  deficiency,  rotation  is  permitted  in  the  hip.  But 
as  the  superior  extremity,  on  the  contrary,  is  fitted  for  the  prehension 
of  objects,  and  for  quick  and  varied  movements,  free  motion  is  al- 
lowed betw’een  the  bones  of  the  fore-arm,  and  between  the  latter  and 
the  carpus,  in  order  that  the  hand  and  fingers  may  be  more  readily 
directed  and  applied  to  such  objects  as  are  required  to  be  seized  for 
different  purposes ; and  the  power  of  pronation  and  supination,  thus 
conferred,  more  than  compensates  for  any  deficiency  in  the  rotatory 
motion  of  the  humerus. 

It  has  been  already  observed,  that  rotatory  motion  in  a bone  presup- 
poses the  existence  of  a globular  head,  placed  so  that  its  axis  shall  form 
an  angle  with  the  shaft.  Wherever  this  requisite  is  wanted,  motion  is 
confined  to  opposition  and  circumduction,  as  occurs  in  the  articulation 
of  the  thumb  with  the  carpus,  in  the  phalanges  with  the  metacarpal 
bones,  and  in  the  clavicle  with  the  sternum.  In  these  joints,  the  ar- 
ticulating surfaces  are  placed  at  the  ends  of  the  more  movable  bones; 
and  as  their  axes  coincide  with  that  of  motion,  rotation  is  prevented, 
but  circumduction  and  opposition  are  freely  performed.  When  these 
are  limited  in  extent,  as  in  the  sterno-clavicular  articulation,  it  arises 
rather  from  the  accessory  ligaments  of  the  part  than  from  any  impedi- 
ment in  the  surfaces  of  the  bones;  and  if  motion  in  one  direction  be 
more  free  than  in  another,  as  in  the  digital  phalanges  with  the  meta- 
carpus, where  flexion  and  extension  are  more  free  than  abduction  and 
adduction,  it  proceeds  partly  from  the  existence  of  the  lateral  ligaments, 
and  partly  from  the  great  power  possessed  by  the  flexor  and  extensor 
muscles  compared  with  those  which  perform  the  other  movements. 
Though  in  the  knee  and  elbow  the  axis  of  motion  coincides  with  that 
of  the  bones,  yet  their  movement  is  confined  to  two  directions,  viz.,  to 
flexion  and  extension.  In  these  joints,  all  other  motions  besides  those 
just  mentioned  are  prevented  by  the  breadth  of  the  articulating  surfaces, 
and  by  their  mode  of  adaptation:  however,  when  they  are  flexed,  some 
degree  of  lateral  motion,  and  also  of  circumduction,  can  be  performed; 
as  any  individual  may  ascertain  by  resting  his  elbow  on  a table,  when 
he  will  find  that  the  fore-arm  may  be  made  to  describe  a cone  with  its 
summit  at  the  olecranon  and  base  towards  the  fingers. 


252 


ARTICULATIONS  OF  THE  VERTEBRAL  COLUMN. 


ARTICULATIONS  OF  THE  VERTEBRAL  COLUMN. 


[Fig.  123. 


The  different  pieces  of  the  spine  are  connected  together  by  ligaments, 

by  fibro-cartilage,  and  in  some  parts 
by  synovial  membranes;  the  former 
serving  to  retain  them  in  their  situa- 
tion, the  latter  to  facilitate  motion  be- 
tween the  different  bones.  The  bodies 
are  joined  by  two  ligamentous  bands, 
extending  the  whole  length  of  the  chain, 
and  also  by  the  intervertebral  sub- 
stances. 

1.  The  anterior  common  ligament, 
(fig.  123,1)  (ligamentum  corporibus 

The  anterior  ligaments  of  the  vertebra,,  and  ^'ertebrarum  commune  anterius,  seu 

ligaments  of  the  ribs,  1.  The  anterior  common  fascia  loilgitudinalis  anterior, Weit- 

ligament.  2.  The  anterior  costo-vertebral  ori  i ^ r r\  i*i 

stellate  ligament.  3.  The  anterior  costo  lrans-  brCChtj)  IS  3.  StrOHg  D^ncl  01  ribrCSWhlCh 
verse  ligament.  4.  The  interarticular  ligament  • nn  the  front  nf  thp  hndips:  nf 

connecting  the  head  of  the  rib  to  the  interver- piaCCU  Oil  1116  IlOni  OI  me  DOOieS  01 

tebrai  substance,  and  separating  the  two  syno.  the  Vertebrae,  and  reaches  from  the 

Vial  membranes  of  this  articulation. — W.J  . i /-•  i r \ 

axis  to  the  tirst  bone  oi  the  sacrum, 
becoming  broader  as  it  descends.  It  consists  of  longitudinal  fibres 
which  are  dense,  firm,  and  well-marked.  The  superficial  fibres  extend 
from  a given  vertebra  to  the  fourth  or  fifth  below  it ; 
[Fig.  124.  the  set  subjacent  to  these  passes  from  the  body  of 
one  to  about  the  third  beneath  it ; whilst  the  deeper 
ones  pass  only  from  one  vertebra  to  that  next  it.  The 
fibres  are  thicker  towards  the  middle  of  the  bodies  of 
the  vertebrae  than  at  their  margins,  or  over  the  inter- 
vertebral cartilages;  by  which  means  their  transverse 
depressions  are  filled  up,  and  the  surface  of  the 
column  rendered  even.  It  may  also  be  observed , 
that  they  adhere  more  closely  to  the  margins  of  the 
bones  than  to  the  middle  of  their  bodies,  and  still 
more  closely  to  the  intervertebral  cartilages.  Upon 
the  sides  of  the  vertebrae  there  are  some  fibres  which 
are  thin  and  scattered,  and  reach  from  one  bone  to 
the  other. 

A posterior  view  of  2.  Hhe  fosterior  common  ligament,  (fig.  124,^)  (liga- 
the  bodies  of  three  dorsal  mentum  commune  posterius,  SOU  fascia  longitudinalis 
their  intervertebral  sub-  postica, — Wcitbrccht,)  is  situatcd  within  the  spinal 
n®"!)  have  blen  sawn  Canal,  and  attached  to  the  posterior  surface  of  the 
ofThe®te?tXffi'’L*’d‘the  bodies  of  the  vertebrae,  extending  from  the  occiput 
arches  and  processes  re-  to  the  sacrum.  It  is  smooth,  shining,  and  broader 

moved,  in  order  to  show  ,i  • . .11  ° .1  •, 

3)  the  posterior  common  opposito  the  intervertebral  cartilages  than  opposite 
orthe^VninlsV/^he  '^0  bodios  of  the  bones,  so  that  its  margins  present 
postenor  surfara  of  the  a series  of  points  or  dentations  with  intervening  con- 

vertebr®,  for  the  irans-  -i  i 

mission  ofthe  vena  basis  cave  soaces.  And  the  ligament  is  altogether  broader 
tb^fuiT  oVthe  natioZ  at  the  Upper  than  the  lower  part  of  the  spine.  It 
ofthe"!igamen't'*-^^  adheres  firmly  to  the  fibro-cartilages  and  to  the  con- 
tiguous margins  of  the  bodies  of  the  vertebne,  but 
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it  is  separated  from  the  middle  of  the  vertebrae  by  the  transverse  parts 
of  the  large  venous  plexus  which  is  in  contact  with  the  bones.  Be- 
tween the  ligament  and  the  prolongation  of  the  dura  mater,  which 
lines  the  canal,  some  loose  cellular  membrane  is  interposed. 

3.  The  intervertebral  substance  (ligamenta  intervertebralia — Weitb.) 
is  a plate  or  disk  of  fibro-cartilage,  (fig.  124,’)  placed  between  the 
bodies  of  each  pair  of  vertebrae,  from  the  axis  to  the  base  of  the 
sacrum ; corresponding  in  shape  to  the  parts  of  the  vertebrae  between 
which  they  are  interposed.  They  are  covered  anteriorly  and  pos- 
teriorly by  the  common  ligaments,  which  are  intimately  adherent  to 
them ; in  the  dorsal  region  they  are  connected  laterally,  by  short 
ligaments,  to  the  heads  of  all  the  ribs,  each  of  which  articulates  with 
two  vertebrae. 

The  intervertebral  substance  is  composed,  towards  its  circumference, 
of  thin  plates  of  fibro-cartilage,  resting  on  their  edges,  and  placed  one 
within  the  other,  as  it  were,  concentrically  (fig.  125,’).  Thus  the  outer 
plate  like  a rim  runs  round  the  disk,  its  lower  edge  resting  on  the 
vertebra  beneath  it;  its  anterior  and  convex  surface  being  subjacent 
to  the  anterior  common  ligament,  whilst  its  concave  surface  is  in 


Fig.  125.  Fig.  126. 


Fig  125.  A lumbar  vertebra,  with  a horizontal  section  of  intervertebral  substance  above  it.  At  the 
circumference  the  concentric  arrangement  of  the  layers  of  the  latter  is  shown,  and  in  the  middle  the 
pulpy  substance  is  indicated. 

Fig.  126.  A vertical  sectioe  of  two  vertebrae,  and  the  substance  interposed  between  their  bodies.  The 
direction  of  the  layers  of  the  intervertebral  substance  is  displayed.  1.  Layers  curved  outwards.  2. 
Those  curved  inwards.  3.  Pulpy  substance  in  the  middle. 

apposition  with  and  connected  by  some  fibres  to  the  plate  next  within 
it.  The  plates  are  not  vertical  in  their  direction.  On  making  a 
vertical  section  of  a disk,  (fig.  126,)  it  will  be  seen  that  a certain 
number  of  those  nearest  the  circumference  ’ ’ curve  outwards,  while 
others  situated  more  deeply  are  inclined  in  the  opposite  direction  ^ 
the  former  are  more  closely  compacted  together.  When  the  spine  is 
bent  in  any  direction  the  curves  formed  by  the  different  layers  are 
augmented  on  the  side  towards  which  the  column  is  inclined.  The 
interstices  between  the  plates  are  filled  by  a pulpy  and  apparently 
elastic  substance;  and  as  the  number  of  plates  gradually  decreases 
towards  the  centre,  (fig.  125,®  and  126,®)  whilst  the  pulpy  matter  in- 
creases, the  quantity  of  the  latter  is  such,  that,  when  the  pressure 
which  confines  it  is  taken  oflf  by  cutting  through  the  intervertebral 
substance,  it  will  rise  up  so  as  to  assume  a conical  form. 

VOL.  I.  22 
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Two  lumbar  vertcbraj  with  the  inter- 
vertebral substance  are  seen  from  before. 
By  removing  a portion  of  one  layer  of  tlie 
latter,  another  layer  is  partly  exposed, 
and  the  difference  in  the  direction  of  their 
fibres  is  made  manifest. 


[Fig.  128. 


The  plates  of  the  intervertebral  tissue 
being  examined  singly,  it  will  be  found 
that  each  consists  for  the  most  part  of 
fibres  extending  obliquely  between  the 
vertebrce,  into  both  of  which  they  are 
firmly  fixed ; and  the  direction  of  the 
fibres  varies  from  layer  to  layer, — in  one 
being  from  right  to  left,  and  in  the  next 
the  reverse  (fig.  127,  * ^).  [This  arrange- 
ment of  the  concentric  layers  of  fibres, 
when  viewed  upon  either  surface  of  the 
intervertebral  disk,  gives  rise  to  tbe  im- 
pression of  the  existence  of  alternating 
layers  of  white  fibrous  tissue,  distinguished 
by  its  silvery,  shining  appearance,  and  of 
cartilage,  distinguishable  by  its  dull, 
translucent  appearance.  This 
illusion,  which  has  frequently 
^ proved  deceptive,  arises  from  the 
different  direction  in  which  the 
extremities  of  the  fibres  of  the 
layers  meet  the  eye  ; thus,  if  they 
be  viewed  in  the  direction  of  the 
line  a,  fig.  118,  the  ends  of  the 
fibres  being  opposed  to  the  eye 
produce  the  impression  of  a 
fibrous  tissue,  but  in  the  direction 
of  the  line  h,  the  ends  of  the  fibres 
blending  with  each  other  produce  the  impression  of  a layer  of  carti- 
lage.— J.  L.]  Some  fibres  will  be  found  to  be  nearly  horizontal. 

The  intervertebral  substance  in  the  column  generally. — Excluding 
from  consideration  the  first  two  vertebrae,  between  which  it  does  not 
exist,  the  intervertebral  tissue  forms  in  length  about  a fourth  of  the 
movable  part  of  the  column.  But  it  is  not  equally  distributed  among 
tbe  different  parts.  It  varies  in  thickness  from  point  to  point,  and  the 
dorsal  division  of  the  spine  has,  comparatively  ^ith  the  length,  a 
much  smaller  proportion,  and  has  accordingly  less  provision  for 
pliancy  than  the  cervical  or  lumbar  portions  of  the  column.* 

Moreover,  the  disks  are  not  uniform  in  their  thickness.  In  the  cer- 
vical and  lumbar  regions,  which  are  convex  forwards,  they  are  thick- 
est in  front;  and  bv  comparing  the  heights  of  the  fore  and  back  parts 
of  the  bodies  of  the  vertebrae,  and  comparing  in  like  manner  the 
heights  of  the  anterior  with  the  posterior  margins  of  the  intervertebral 


* In  an  elaborate  work  on  the  joints  and  their  various  movements,  the  brothers  W.  and 
E.  Weber  have  given  various  measurements  of  the  individual  vertebrae,  and  the  interposed 
tissues,  and  have  grounded  on  them  calculations  of  the  degree  of  flexibility  of  the  column 
in  dilferent  parts.  In  order  to  render  their  measurements  more  exaet  by  preventing  all 
separation  of  the  parts,  they  plaeed  a body  in  plaster  of  Paris,  (after  having  removed  some 
of  the  soft  parts,  but  without  interfering  with  the  ligaments,)  and  when  it  was  immovably 
fixed  by  this  means,  a vertical  section  was  made  through  the  middle  of  the  trunk,  dividing 
it  into  two  equal  lateral  parts. — See  “ Mechanik  der  mensehl.  Gehwerkzeuge,”  S.  90,  e'. 
seq.  Gottingen,  1 836. 
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[Fig.  129. 


disks,  it  has  been  determined  that  the  convexity  of  the  cervical  and 
lumbar  portions  of  the  column  is  chiefly  due  to  the  latter  structure, — 
to  it  much  more  than  to  the  bodies  of  the  vertebrse  ; while  the  arching 
of  the  dorsal  region  was,  on  the  contrary,  found  to  be  owing  rather 
to  the  shape  of  the  bones. 

The  articulating  processes  of  the  vertebrae  are  connected  by  irregu- 
lar fibrous  bands  (ligamenta  processuum  obliquorum,  Weitbr.),  forming 
a capsule  outside  the  synovial  membrane  which  belongs  to  each  of  the 
joints.  The  latter  are  longer  and  more  loose  in  the  cervical  than  in  the 
dorsal  or  lumbar  regions. 

The  arches,  or  plates  of  the  vertebrae,  are  connected  by  the  liga- 
menta suhjlava,  (fig.  129,)  (ligamenta  vertebrarum  subflava, — Weitbr.) 
as  their  bodies  are  by  the  intervertebral  fibro-cartilages.  They  are 
most  distinctly  seen  when  the  pedicles  and  arches  are  detached  from 
the  bodies  of  the  vertebrae,  so  that  they  may  be  viewed  from  within 
the  spinal  canal,  as  in  this  drawing  (fig.  129) ; at  the  posterior  aspect 
of  the  spine  they  appear  short,  and,  as  it  were,  overlaid  by  the  arches 
(fig.  138,=").  They  extend  from  the  root  of  the  transverse  process 
at  each  side  backwards  to  the  point  where  the  two  arches  converge 
at  the  origin  of  the  spinous  process.  In  this  situation  the  ligaments 
are  thickest,  and  the  margins  of  the  lateral  halves  may  be  observed  to 
be  merely  in  contact. 

These  ligaments  consist  of  yellow  elastic 
fibres,  almost  perpendicular  in  their  direction 
as  they  pass  from  the  inferior  border  of  one 
arch  to  the  adjacent  border  of  that  immedi- 
ately below  it.  The  superior  border  of  the 
ligament  is  attached,  not  to  the  margin  ex- 
actly of  the  arch,  but  rather  higher  up  on  its 
anterior  surface;  whilst  the  inferior  border 
is  prolonged  a little  on  the  posterior  surface, 
as  well  as  the  margin  of  its  corresponding 
arch. 

The  ligamenta  subflava  do  not  exist  be- 
tween the  occiput, and  the  atlas,  or  between 
the  latter  and  the  axis;  common  fibrous 

1 1-  .u  • 1 ■ i An  internal  view  of  the  arches  of 

membrane  supplies  their  place  in  these  two  three  vertebr®.  To  obtain  this  view 

cnnnpG  laminse  have  been  divided 

^ ^ ^ through  iheir  pedicles.  1.  One  of 

The  connexion  of  the  spinous  processes  is  the  ligamenta  subflava.  2.  The  cap- 
/Vail  r i ^ * • 1 sular  ligament  of  one  side.— W.j 

enected  by  means  ot  the  supra-spinous  and 
interspinous  ligaments. 

1.  The  supra-spinous  ligament  (ligamenta,  queis  apices  committuntur, 
— Weitbr.)  consists  of  small,  compressed  bundles  of  longitudinal  fibres, 
which  connect  the  summits  of  the  spinous  processes,  and  form  a con- 
tinuous chain  from  the  seventh  cervical  vertebra  to  the  spine  of  the 
sacrum.  (See  fig.  138,^)  The  posterior  fibres  pass  down  from  a 
given  vertebra  to  the  third  or  fourth  below  it;  those  more  deeply 
seated  reach  only  from  one  to  the  next,  or  the  second  beneath  it. 

2.  The  interspinous  ligaments  (membrana  interspinalis — Weitbr.), 
thin  and  rather  membranous,  extend  from  the  root  to  near  the  summit 
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of  each  spinous  process,  connecting  the  inferior  border  of  one  with  the 
superior  border  of  that  next  below  it.  They  exist  in  the  dorsal  and 
lumbar  regions  only,  and  are  intimately  connected  with  the  extensor 
muscles  of  the  spine. 

The  mtertransverse  ligaments  (lig.  process,  transv. — Weitbr.)  are 
found  only  between  the  transverse  processes  of  the  inferior  dorsal 
vertebrae,  and  even  there  very  indistinctly,  for  they  are  united  so  inti- 
mately with  the  sacro-lumbalis  muscle,  that  their  fibres  are  quite  con- 
fused ; indeed,  they  appear  to  be  rather  appendages  to  the  muscles 
than  ligaments  to  connect  the  bones;  and  they  are  so  considered  by 
Weitbrecht,  Meckel,  and  SoBrnmerring.  By  the  last-named  author 
they  are  recognised  as  present  in  the  lumbar  as  well  as  the  dorsal 
region. 


ARTICULATIONS  OF  THE  TWO  UPPER  VERTEBRA:  ONE 


WITH  THE  OTHER. 


The  articulation  of  the  axis 
Fig.  130. 


A view  of  the  atlas  from  above,  showing 
the  transverse  ligament,  with  fragments  of  its 
appendages.  1.  The  space  for  the  odontoid 
process.  2,  The  transverse  ligament.  3. 
Space  for  the  spinal  cord.  4.  Articular  pro- 
cesses ; — on  one  of  these  a remnant  of  the  cap- 
sular membrane  is  seen. 


A posterior  view  of  the  ligaments  connect- 
ing the  atlas,  the  axis,  and  the  occipital  bone. 
The  posterior  part  of  the  occipital  bone  has 
been  sawn  away,  and  the  arches  of  the  atlas 
and  axis  removed.  I.  The  superior  part  of 
the  occipito-axoid  ligament,  which  has  been 
cut  away  in  order  to  show  the  ligaments 
beneath  2.  The  transverse  ligament  of  the 
atlas,  3,  4.  The  ascending  and  descending 
slip.sof  the  transverse  ligament,  which  have 
obtained  for  it  the  title  of  cruciform  ligament. 
S.  One  of  the  odontoid  ligaments;  the  other 
ligament  is  seen  on  the  opposite  side.  C.  One 
of  the  occipito  atloid  capsular  ligaments.  7. 
One  of  the  atlo-axoid  capsular  ligaments.-W.] 


with  the  atlas  is  effected  by  means  of 
their  articulating  processes,  also,  (in 
the  place  of  intervertebral  substance, 
which  would  be  altogether  incompati- 
ble with  the  requisite  movements,)  by 
the  odontoid  process  of  the  former, 
which  is  connected  in  a particular 
manner  with  the  arch  of  the  latter,  and 
constitutes  the  pivot  on  which  the  head 
turns  in  its  rotatory  motions.  There 
are  three  ligaments  and  four  synovial 
membranes  in  this  articulation. 

The  transverse  ligament,  (fig.  130,^) 
(ligamentum  transversale : pars  princi- 
palis,— Weitbr.),  is  placed  transversely 
behind  the  odontoid  process  of  the  axis, 
and  forms  with  the  anterior  arch  of  the 
atlas  a ring,^  in  which  that  process  is 
lodged;  dividing  thus  the  great  fora- 
men of  the  first  vertebra  into  two  parts 
of  unequal  size,  of  which  the  larger®  is 
appropriated  to  the  spinal  cord,  and 
the  smaller  ‘ is  occupied  in  the  manner 
already  stated. 

The  ligament  is  a strong,  thick, 
fasciculus  of  fibres,  compressed  from 
before  backwards,  arched  in  its  di- 
rection, as  it  crosses  the  odontoid 
process,  and  attached  on  each  side  to 
the  inner  border  of  the  superior  arti- 
culating processes  of  the  atlas.  The 
ligament  is  broader  and  thicker  at  the 
middle  than  at  its  extremities;  and 
from  the  middle  of  its  posterior  sur- 
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[Fig.  132. 


face  a short  thin  bundle  of  fibres  passes  down  to  be  attached  to  the 
root  of  the  odontoid  process,  whilst  another  passes  up  to  the  basilar 
process.  These  appendages  (lig.  transv.  appendices, — Weitbr.)  form 
a cross  with  the  transverse  ligament,  and  serve  to  bind  the  occiput 
to  the  first  two  vertebrre ; from  this  is  derived  the  term  cruciform, 
which  is  sometimes  applied  to  the  transverse  ligament  and  its  ap- 
pendages together.  (Fig.  131.) 

The  anterior  atlo-axoid  ligament  passes 
from  the  border  of  the  anterior  arch  of 
the  atlas,  and  its  tubercle,  to  the  body  of 
the  axis  and  the  root  of  its  odontoid  pro- 
cess. It  is  thin  and  membranous,  except 
at  the  middle,  where  it  is  more  thickened 
(fig.  132,^). 

The  posterior  atlo-axoid  ligament, 
which  is  also  thin  and  membranous,  con- 
nects the  posterior  arch  of  the  atlas  with 
the  plates  of  the  axis  (fig.  133,®).  Thus 
the  interstices  between  the  plates  or 
arches,  which  in  all  the  other  vertebras 
are  filled  by  the  ligamenta  subflava,  are 
occupied  by  a loose  membrane  between 
the  second  and  first,  as  well  as  between 
the  latter  and  the  occiput. 

The  edges  of  the  articulating  processes 
are  connected  by  irregular  fibres  passing 
from  one  to  the  other. 

Two  synovial  membranes  are  placed 
between  the  articulating  processes  ot  the  anicuiar  processes  (6).  i.  one  of  the 

1 • u . .u  J occipito-atloid  capsular  ligaments.  The 

atlas  and  axis.  One  between  the  odon-  most  estemal  of  these  fibres  constitute 
toid  process  and  the  transverse  ligament,  the  lateral  occipito-atioid  ugament.—w.] 

another  between  it  and  the  arch  of  the  atlas. 


An  anterior  view  of  the  ligaments  con- 
necting the  atlas,  the  a.xis,  and  the  occi- 
pital bone.  A transverse  section  has 
been  carried  through  the  base  of  the 
skull,  dividing  the  basilar  process  of  the 
occipital  bone  and  the  petrous  portions  of 
the  temporal  bones.  1.  The  anterior 
middle  occipito-atloid  ligament.  2.  The 
anterior  occipito-atloid  ligament.  3. 
The  commencement  of  the  anterior 
common  ligament.  4.  The  anterior  atlo- 
axoid  ligament,  which  is  continuous  in- 
feriorly  with  the  commencement  of  the 
anterior  common  ligament.  .5.  One  of  the 
atlo-axoid  capsular  ligaments ; the  one  on 
the  opposite  side  has  been  removed,  to 
show  the  approximated  surfaces  of  the 


articulations  of  the  cranium  with  the  first 

TWO  VERTEBR.E. 

The  cranium  is  articulated  with  the  atlas,  and  is  connected  by  liga- 
ments with  the  axis. 

The  articulation  of  the  cranium  with  the  atlas  takes  place  between 
the  condyles  of  the  occipital  bone  and  the  superior  articulating  pro- 
cesses of  that  vertebra,  which  are  connected  by  ligaments  and  syno- 
vial membranes ; it  is  also  connected  with  the  same  by  the  two  follow- 
ing ligaments. 

The  anterior  occipito-atloidean  ligament  (fig.  132,®)  (membrana  annuli 
anterioris  vertebrae  primas)  extends  from  the  anterior  border  of  the 
occipital  foramen,  between  the  condyles,  to  the  margin  of  the  arch  of 
the  atlas  between  its  superior  articulating  processes.  This  is  thin, 
broad,  and  membranous;  but  in  the  median  line,  a sort  of  accessory 
ligamenF  is  placed  in  front  of  it,  which  is  thick,  round,  and  composed 
of  vertical  fibres,  attached  above  to  the  surface  of  the  basilar  process, 
and  below  to  the  small  tubercle  on  the  front  of  the  atlas.  The  anterior 
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surface  of  these  ligaments  is  covered  by  the  recti  antici  muscles,  the 
posterior  covers  the  upper  end  of  the  odontoid  process  and  its  liga- 
ments. 

The  posterior  occipito-atloidean  ligament,  (membrana  annuli  poste- 
rioris  atlantis,)  (fig.  133,^)  also  broad  and  membranous,  is  attached 
superiorly  to  all  that  part  of  the  margin  of  the  occipital  foramen  which 
is  behind  the  condyles,  and  inferiorly  to  the  adjacent  border  of  the 
posterior  arch  of  the  atlas.  It  is  partly  blended  with  the  dura  mater. 
The  posterior  surface  of  the  ligament  is  in  apposition  with  the  poste- 
rior recti  and  superior  oblique  muscles,  the  anterior  looks  towards  the 
vertebral  canal ; at  each  side  near  the  articular  process  the  ligament 
forms  part  of  the  foramen  through  which  the  vertebral  artery  and  sub- 
occipital  nerve  pass. 


[Fig.  133.  Fig.  134. 


Fig.  133.  Tlie  posterior  ligaments  of  the  occipito  atloid,  and  atlo-axoid  articulations.  1.  The  atlas. 
2.  The  axis.  3.  The  posterior  ligament  of  the  occipito  atloid  articulation.  4.  4.  The  cap.sular  and  lateral 
ligaments  of  this  articulation.  S.  The  posterior  ligament  of  the  atlo-axoid,articulation.  6,  6.  Its  capsular 
ligaments.  7.  The  first  of  the  ligamenta  subllava  passing  between  the  axis  and  the  third  cervical 
vertebra.  8,  8.  The  capsular  ligaments  of  those  vertebrae. 

Fig.  134.  The  upper  part  of  the  vertebral  canal,  opened  from  behind  in  order  to  show  the  occipito- 
axoid  ligament.  1.  The  basilar  portion  of  the  sphenoid  bone.  2.  Section  of  the  occipital  bone.  3.  The 
atlas,  its  posterior  arch  removed.  4.  The  axis,  the  posterior  arch  also  removed.  5.  The  occipito  axoid 
ligament,  rendered  prominent  at  its  middle  by  the  projection  of  the  odontoid  process.  6.  Lateral  and 
capsular  ligament  of  the  occipito  atloid  articulation.  7.  Capsular  ligament  between  the  articulating 
processes  of  the  atlas  and  axis. — W.] 

The  articulation  of  the  occipital  hone  loith  the  axis  is  effected 
through  the  medium  of  ligaments,  as  no  part  of  their  surfaces  comes 
into  contact,  and  the  ligaments  are  placed  within  the  vertebral  canal, 
which  must  be  laid  open  to  exhibit  them. 

The  occipito-axoidean  ligament  (apparatus  ligamentosus)  (fig.  134,') 
seems  to  be  a prolongation  of  the  posterior  common  ligament ; it  is 
attached  above  to  the  inner  surface  of  the  basilar  groove,  from  which 
it  descends  perpendicularly,  becoming  narrow,  and  opposite  the  axis 
is  blended  with  the  posterior  common  ligament.  It  covers  the  odon- 
toid process  and  its  check  ligaments,  and  is  intimately  connected  with 
the  transverse  ligament. 

The  odontoid  ligaments  (fig.  131,')  (ligamenta  alaria)  are  two  thick 
bundles  of  fibres  attached  below  to  each  side  of  the  summit  of  the 
odontoid  process,  and  passing  up  diverging  to  be  implanted  into  the 
rough  depressions  at  the  inner  side  of  the  condyles  of  the  occiput,  and 
also  to  a small  part  of  the  margin  of  the  occipital  foramen.  Their 
direction,  therefore,  is  obliquely  upwards  and  outwards;  the  triangular 
interval  which  they  thus  leave  is  filled  by  some  fibres  (ligamentun.’ 
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rectum  medium,  seu  dentis  suspensorium)  passing  almost  perpendicu- 
larly from  the  margin  of  the  foramen  to  the  summit  of  the  process. 
These  are  strictly  check  ligaments ; the  middle  set,  last  described, 
assist  in  preventing  what  may  be  termed  a retroversion  of  the  head, 
whilst  the  lateral  pair  check  its  rotatory  motions. 

ARTICULATION  OF  THE  LOWER  JAW  WITH  THE 
CRANIUM  TEMPORO-MAXILLARY. 

The  lower  jaw  articulates  at  each  side  by  one  of  its  condyles  with 
two  parts  of  the  temporal  bone ; viz.  the  glenoid  fossa  in  front  of  the 
Glaserian  fissure,  and  the  articular  root  of  the  zygoma.  Between  the 
bones  is  placed  an  interarticular  cartilage,  with  a synovial  membrane 
above,  and  another  below  it,  and  around  the  joint  are  disposed  the 
ligaments. 

The  external  lateral  ligament  (fig.  135,®)  is  a short  fasciculus  of 
fibres,  attached  above  to  the  external  surface  of  the  zygoma,  and  to 
the  tubercle  at  the  bifurcation  of  its  root ; below,  to  the  external  sur- 
face and  posterior  border  of  the  neck  of  the  condyle,  its  fibres  being 
directed  downwards  and  backwards.  Externally  it  is  covmred  by  the 
parotid  gland,  internally  it  is  in  relation  with  the  interarticular 
cartilage  and  synovial  membranes. 


[Fig.  135.  Fig.  136. 


Fig.  135.  An  external  view  of  the  articulation  of  the  lower  jaw.  1.  The  zygomatic  arch.  2.  The 
tubercle  of  the  zygoma.  3.  The  ramus  of  the  lower  jaw.  4.  The  mastoid  portion  of  the  temporal  bone. 

5.  The  external  lateral  ligament.  6.  The  stylo-maxillary  ligament. 

Fi^.  136.  An  internal  view  of  the  articulation  of  the  lower  jaw.  1.  A section  through  the  petrous 
portion  of  the  temporal  bone  and  spinous  process  of  the  sphenoid.  2.  An  internal  view  of  the  ramus, 
and  part  of  the  body  of  the  lower  jaw.  3.  The  internal  portion  of  the  capsular  ligament.  4.  The  internal 
lateral  ligament.  5.  A small  interval  at  its  insertion,  through  which  the  mylo-hyoidean  nerve  passes. 

6.  The  stylo-maxillary  ligament,  a process  of  the  deep  cervical  fascia.— W.] 

The  internal  lateral  ligament,  (fig.  136,*)  thin,  loose,  and  elongated, 
lies  at  some  distance  from  the  joint.  It  extends  from  the  spinous  pro- 
cess of  the  sphenoid  bone  downwards,  and  a little  forwards,  to  be 
attached  to  the  inferior  maxillary  bone  at  the  lower  border  of  the  den- 
tal foramen,  where  it  is  somewhat  expanded.  Its  external  surface  is 
in  relation  superiorly  with  the  external  pterygoid  muscle,  and  in  the 
rest  of  its  extent  with  the  ramus  of  the  jaw,  from  which  it  is  separated 
by  the  internal  maxillary  artery  and  dental  nerve.  Its  inner  surface 
is  concealed  by  the  internal  pterygoid  muscle.  The  structure  de- 
scribed here  as  a ligament  has  more  connexion  with  vessels  and  mus- 
cles than  with  the  joint.  It  is  not  recognised  as  a ligament  by  several 
anatomists. 
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[Fig.  137. 


The  styh-maxillary  ligament  (figs.  135,  136,®)  thin  and  aponeu- 
rotic, being,  in  fact,  a portion  of  the  cervical  fascia,  passes  from 
near  the  point  of  the  styloid  process  to  the  inferior  border  of  the  angle 
of  the  jaw,  where  it  is  inserted  between  the  masseter  and  internal 
pterygoid  muscles.  This  membrane  separates  the  parotid  gland  from 
the  subimt.xillary.  It  has  little  claim  to  be  considered  an  appendage 
to  the  temporo-maxillary  articulation. 

The  interarticularfibro-cartilage,  (oper- 
culum cartilagineum  mobile, — Weitbr.) 
(fig.  137,^’  ®)  is  a thin  plate,  placed  horizon- 
tally between  the  articular  surfaces  of  the 
bones ; but  is  not,  like  most  other  similar 
structures,  directly  fixed  to  either.  It  is 
of  an  oval  form,  and  thicker  at  its  mar- 
gins than  at  its  centre,  where  it  is  some- 
times perforated.  The  inferior  surface, 
which  is  in  contact  with  the  condyle,  is 
concave ; the  superior  is  alternately  con- 
cave and  convex  when  taken  from  before 

In  this  sketch  a section  has  been  carried  11  ■»  c • • 

through  the  Joint,  in  order  to  show  the  D3.ckW3,rdSj  COnioriTUng  10  SOfOG  WSyWllu 

natural  position  of  the  interarticular  +|-»p  nntlinp  of*  tliP  JiTtir'iilnv  OPivitv  Tt<! 

fibro-cartilage,  ami  the  manner  in  which  OUllUlG  01  LUG  arUOUIdr  CdVliy.  US 

it  is  adapted  to  the  difference  of  form  of  circumfei’ence  is  Connected  at  the  outside 

the  articulating  surfaces.  1.  The  glenoid  • 1 1 , i i it  1 

fossa.  2.  The  eminentia  articularis.  3.  WUll  tOG  GXteroal  lateral  ligament,  aod 

JupedoV"synriauav^^^^  witli  the  extcmal  pterygoid 

synovial  cavity.  G.  An  interarticular  fnusd0. 

fibro  cartilage,  removed  from  the  joint,  in  o ' • r 7 mi  j 

order  to  show  its  oval  and  concave  oynovial  membranes. — 1 he  larger  and 
form , It  IS  seen  from  below.— w.]  looser  of  the  two  which  belong  to  this 

joint,  after  lining  the  superior  surface  of  the  interarticular  cartilage, 
is  reflected  upwards  on  the  external  lateral  ligament,  and  over  the 
smooth  part  of  the  glenoid  cavity.  The  other  synovial  membrane  is 
interposed  between  the  inferior  surface  of  the  cartilage  and  the  con- 
dyle ; and  thus  there  is  constituted  a double  joint.  When  the  fibro- 
cartilage is  incomplete  (perforated),  the  synovial  membranes  are 
continuous  one  with  the  other. 

Thin  and  short-  additional  ligamentous  fibres  surround  a conside- 
rable part  of  the  joint  (membrana  articularis,: — Weitbr.),  and  serve  to 
cover  over  the  synovial  membranes,  as  well  as  to  maintain  the  con- 
nexion between  the  bones  and  the  interposed  fibro-cartilage. 


ARTICULATIONS  OF  THE  RIBS. 

The  ligaments  of  the  ribs  may  be  divided  into  three  sets : those 
which  connect  them — with  the  bodies  of  the  vertebrae ; with  their 
transverse  processes  ; and  with  the  sternum. 

A.  The  rib  is  connected  with  the  bodies  of  two  vertebrse,  forming 
with  each  a joint  lined  with  synovial  membrane,  and  supported  by 
ligaments,  as  follows  : — 

The  costa-vertebral  ligaments  (lig.  capitulorum  costarum)  consist, — 
1.  of  an  anterior  ligament  which  connects  the  head  of  each  rib  with 
the  sides  of  the  bodies  of  the  vertebras  (figs.  123,  139,'^) ; its  fibres,  flat 
and  radiated,  are  divided  into  three  bundles,  of  which  the  middle  one 
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[Fig.  138. 


passes  horizontally  forwards  upon  the  corresponding  intervertebral 
cartilage,  whilst  the  superior  ascends  to  the  body  of  the  vertebra 
above  it,  and  the  inferior  descends  to  that  below.  From  the  diver- 
gence of  its  fibres,  this  is  usually  called  the  stellate  ligament.  2dly. 
Of  an  inter  articular  ligament,  a thin  and  short  band  of  fibres,  which 
passes  transversely  from  the  ridge  separating  the  two  articular  surfaces 
on  the  head  of  the  rib  to  the  .intervertebral 
substance,  and  divides  the  articulation  into 
two  parts,  each  lined  by  a separate  syno- 
vial membrane.  The  ligament  does  not 
exist  in  the  articulation  of  the  first,  eleventh, 
or  twelfth  ribs,  and  in  consequence  there  is 
in  them  but  one  synovial  capsule. 

B.  The  rib  is  connected  with  the  trans- 
verse process  of  two  vertebrae  ; with  one  it 
forms  a joint  lined  by  synovial  membrane; 
to  the  other  (being  separated  from  it  by  a 
considerable  interval)  it  is  connected  by 
ligamentous  structure  of  some  length. 

The  costo-transverse  ligaments  connect 
the  tubercle  and  neck  of  the  rib  with  the 
transverse  process  of  the  vertebrae  ; from 
their  position  they  are  named  posterior, 
middle,  and  anterior. 

1.  The  posterior  costo-transverse  liga- 
ment (fig.  138,^)  (lig.  trans versa rium  exter- 
num costarum, — Weitbr.)  consists  of  a very 
short  thick  fasciculus  of  fibres  which  passes  from  the  posterior  surface 
of  the  summit  of  the  transverse  process,  to  the  rough  unarticulated  part 
of  the  tubercle  of  the  rib.  Those  of  the  superior  ribs  ascend,  those  of 
the  inferior  descend  somewhat. 

2.  The  middle  or  interosseous  costo-transverse  ligament  (fig.  139,®) 


A posterior  view  of  a part  of  the 
thoracic  portion  of  the  vertebral  co- 
lumn, showing  the  ligaments  con- 
necting the  vertebra  with  each  other, 
and  the  ribs  with  the  vertebrae.  1,  1. 
The  supra  spinous  ligament.  2.  2.  The 
ligamenta  subflava,  connecting  the 
laminae.  3.  The  anterior  costo-trans- 
verse ligament.  4.  The  posterior 
costo-transverse  ligaments. — W.] 


Fiff.  139. 


[Fig.  140. 


Fig.  139.  A horizontal  section  of  a vertebra  and  portions  of  two  ribs,  to  show  the  interosseous  liga- 
ment connecting  the  neck  of  the  rib  to  the  transverse  process  of  the  vertebra  on  each  side.  1.  The  rib. 
2.  Transverse  process.  3.  Lig.  capit.  costae.  5.  Posterior  costo-transverse.  6.  Interosseous  or  middle 
costo-transverse. 

[Fig.  140.  The  ligament  of  the  sterno-clavicular  and  costo  sternal  articulations.  1.  The  anterior 
sterno-clavicular  ligament.  2.  The  inter-clavicular  ligament.  3.  The  costo  clavicular  or  rhomboid 
ligament,  seen  on  both  sides.  4.  The  interarticular  fibro  cartilage,  brought  into  view  by  the  removal 
of  the  anterior  and  posterior  ligaments.  5.  The  anterior  costo-sternal  ligaments  of  the  first  and 
second  ribs.— W.] 
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consists  of  a series  of  very  short  parallel  fibres,  which  unite  the  neck 
of  the  rib  to  the  anterior  surface  of  the  contiguous  transverse  process. 
These  fibres  are  seen  by  removing  horizontally  a portion  of  the  rib 
and  transverse  process,  and  forcibly  drawing  one  from  the  other. 

3.  The  anterior  or  long  costo-transverse  ligament  (fig.  138,'^)  (lig. 
transversarium  internum,  seu  cervicis  costas  internum, — Weitbr.)  is 
usually  divided  into  two  fasciculi  of  fibres,  both  nearly  in  apposition, 
and  on  the  same  plane.  They  pass  from  the  neck  of  the  rib  obliquely 
upwards  and  outwards  to  the  lower  mai'gin  of  the  transverse  process 
next  above  it.  These  do  not  exist  in  the  articulations  of  the  first  and 
last  ribs. 

The  articulation  between  the  tubercle  of  the  rib  and  the  transverse 
process  is  provided  with  a synovial  capsule. 

c.  The  costo-sternal  articulations,  situated  between  the  anterior 
angular  extremities  of  the  cartilages  of  the  ribs  and  the  corresponding 
fossae  in  the  margins  of  the  sternum,  are  covered  and  supported  by,  a, 
an  anterior  set  of  ligamentous  fibres,  (fig.  140,®)  thin,  scattered,  and 
radiated,  (ligamenta  radiatim  disiecta, — Weitbr.)  passing  from  the 
extremity  of  the  cartilage  to  the  anterior  surface  of  the  sternum,  where 
they  interlace  with  those  of  the  opposite  side,  and  are  blended  with 
the  aponeurosis  of  the  pectoralis  major  muscle;  Z),  a posterior  set  of 
fibres  similarly  disposed,  but  not  so  thick  or  numerous,  connecting  the 
thoracic  surfaces  of  the  same  parts;  c,  some  ligamentous  fibres  placed 
above  and  others  below  the  joint;  d,  a synovial  membrane,  interposed 
between  the  ends  of  each  true  rib  and  the  sternum.  These  can  be 
demonstrated  by  slicing  ofl’  a little  of  the  anterior  surface  of  the 
sternum  and  cartilages. 

A thin  fasciculus  of  fibres  connects  the  cartilage  of  the  seventh  rib 
(and,  it  may  be  likewise,  the  sixth)  with  the  xiphoid  cartilage,  and  is 
thence  called  the  costo-xiphoid  ligament. 

Articulation  of  the  cartilages  one  with  the  other. — The  neighbouring 
edges  of  the  cartilages  of  the  ribs,  from  the  sixth  to  the  ninth,  have 
articular  surfaces,  which  are  lined  by  synovial  membranes,  and  held 
in  connexion  by  ligamentous  fibres.  Some  of  the  articular  surfaces 
are  from  time  to  time  found  to  be  wanting. 

Connexion  of  the  ribs  with  their  cartilages. — The  external  extremi- 
ties of  the  cartilages  are  received  into  rounded  depressions  on  the  ends 
of  the  ribs,  and  the  union  is  maintained  only  by  the  periosteum. 

Ligaments  of  the  sternum.  (Membrana  sterni, — Weitbr.) — The 
pieces  of  the  sternum  are  connected  by  a layer  of  fibro-cartilage, 
placed  between  their  contiguous  borders ; and,  on  the  anterior  and 
posterior  surfaces,  ligamentous  fibres  may  be  observed  running  longi- 
tudinally, which  serve  to  strengthen  their  connexion.  They  are 
sometimes  called  the  anterior  and  posterior  sternal  ligaments.  The 
longitudinal  fibres  are  mixed  with  those  radiating  from  the  costal 
cartilages,  especially  in  front  of  the  sternum,  where  likewise  they 
blend  with  the  aponeuroses  of  the  pectoral  muscles.  The  anterior  ^ 

•es,  and  is  rough  and  ir-  •« 
rly  in  its  aspect.  4 1 

m ' 


portion  has  thus  most  of  the  accessory 
regular ; the  posterior  one  is  smooth  and  pea 
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ARTICULATIONS  OF  THE  SUPERIOR  EXTREMITIES. 

The  superior  extremity  has  but  one  point  of  bony  attachment  to  the 
trunk,  namely,  that  at  the  sterno-clavicular  articulation,  the  scapula 
being  connected  with  the  trunk  by  muscles  only. 

The  articulations  of  the  upper  extremity  may  be  arranged  under 
the  following  heads,  taking  them  in  their  anatomical  order,  from  above 
downwards:  I,  the  articulations  of  the  clavicle  at  one  end  with  the 
sternum,  and  at  the  other  end  with  the  scapula ; 2,  that  of  the  scapula 
and  humerus;  3,  of  the  elbow;  4,  of  the  wrist;  5,  of  the  hand;  6,  of 
the  fingers. 

ARTICULATION  OF  THE  CLAVICLE  WITH  THE  TRUNK  AND  WITH 

THE  SCAPULA. 

The  clavicle  by  its  inner  end  articulates  with  the  first  bone  of  the 
sternum,  and  is  connected  by  ligaments  to  its  fellow  of  the  opposite 
side  and  to  the  first  rib.  The  outer  end  of  the  bone  is  joined  in  the 
same  way  with  the  scapula. 

Sterno-clavicular  articulation. — The  inner  end  of  the  clavicle  is 
considerably  thicker  than  the  articular  part  of  the  sternum,  and  the 
surface  of  each  of  the  bones  is  somewhat  concave  and  convex.  The 
other  structures  of  which  the  joint  consists  are,  an  anterior  and  poste- 
rior ligament,  an  interarticular  cartilage,  and  two  synovial  membranes. 

The  anterior  sterno-clavicular  ligament  (fig.  140,^)  passes  from  the 
inner  extremity  of  the  clavicle,  downwards  and  inwards,  upon  the 
surface  of  the  sternum.  It  is  broad,  and  consists  of  parallel  fibres, 
and  corresponds,  internally,  with  the  synovial  membranes  of  the  ar- 
ticulation, and  with  the  interai’ticular  cartilage  to  which  it  is  adherent ; 
externally,  with  the  sternal  origin  of  the  sterno-mastoid  muscle. 

The  •posterior  sterno-clavicular  ligament,  of  similar  conformation 
with  the  last,  but  not  so  broad  or  strongly  marked,  is  placed  between 
the  same  bones  lying  at  the  thoracic  aspect  of  the  joint.  Its  posterior 
surface  is  in  relation  with  the  sterno-hyoideus  and  sterno-thyroideus 
muscles. 

The  interarticular  fibro-cartilage,*  nearly  circular  in  its  form,  and 
thicker  at  the  border  than  at  its  centre,  is  interposed  between  the  ar- 
ticulating surfaces  of  the  sternum  and  clavicle.  Towards  its  superior 
and  posterior  part  it  is  attached  to  the  margin  of  the  clavicle,  and  at 
the  opposite  point  to  the  cartilage  of  the  first  rib.  In  the  latter  situation 
it  is  thin  and  somewhat  prolonged,  so  that  the  inferior  border  of  the 
clavicle  rests  upon  it. 

Synovial  membranes. — In  this  articulation,  as  in  that  of  the  lower 
jaw,  there  are  two  synovial  membranes,  of  which  one  is  reflected  over 
the  sternal  end  of  the  clavicle  and  adjacent  surface  of  the  fibro-carti- 
lage,  the  other  is  disposed  similarly  between  the  cartilage  and  the  ar- 
ticulating surface  of  the  sternum. 

The  inter  clavicular  ligamenf  is  a dense  fasciculus  of  flbres,  placed 
, transversely  between  the  contiguous  extremities  of  the  clavicles.  Its 
fibres  do  not  pass  directly  across  from  one  to  the  other;  they  dip 
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[Fig.  141. 


down,  and  are  attached  to  the  upper  margin  of  the  sternum,  by  which 
the  ligament  is  rendered  concave  from  side  to  side. 

The  costo-clavicular  Ugarnenf  (ligamentum  rhomboides, — Weitbr.) 
does  not  properly  form  part  of  the  articulation ; yet  it  contributes 
materially  to  retain  the  clavicle  in  its  situation.  It  is  attached  infe- 
riorly  to  the  cartilage  of  the  first  rib  near  its  sternal  end,  and  passes 
obliquely  backwards  and  upwards,  to  be  fixed  to  a roughness  at  the 
under  surface  of  the  clavicle. 

Connexion  of  the  clavicle  with  the  scapula. — At  its  outer  end  the 
clavicle  articulates  directly  with  the  acromion,  and  is  connected  by 
ligamentous  fibres  with  the  coracoid  process. 

The  acromio-clavicular  articulation  is  effected  between  the  acromion 

process  of  the  scapula  and  the  external  end 
of  the  clavicle,  each  of  which  presents  a 
small  oval  articular  surface.  These  points 
are  connected,  1st,  by  a superior  ligament, 
(fig.  141,^)  which  is  a thick,  broad  band  of 
fibres,  passing  from  the  superior  surface 
of  the  aci'omion  to  the  adjacent  extremity 
of  the  clavicle ; 2dly,  by  an  inferior  liga- 
ment, similar  to  the  preceding,  but  less 
thick,  and  placed  at  the  under  surfaces  of 
the  same  bones;  3dly,  by  a synovial  mem- 
brane lining  the  two  articular  surfaces  of 
the  bones. 

An  interarticular  fibro-cartilage  is  some- 
times present,  but  it  is  more  frequently 
wanting.*  It  has,  in  some  instances,  been 
found  to  extend  through  part  of  the  joint, 
so  as  only  partially  to  separate  the  bones.t 

The  ligaments  of  the  scapula  and  j have  Seen  the  fibro-cartilage  as  distinct 

shoulder  joint.  1.  The  superior  acromio-  .....  ....  ° 

clavicular  ligament.  2.  The  coraco-cia-  in  this  joint  3s  it  IS  in  the  temporo-maxillary 

vicular  ligament ; this  aspect  of  the  liga-  .•  i .•  cm  i i r 

• ■ — articulation,  touch  cases,  however,  are  of 

rare  occurrence. 

A synovial  membrane  lines  the  ligaments, 
and  covers  the  articular  surfaces  of  the 
bones  in  the  usual  manner.  When  there 
is  an  interarticular  cartilage  which  separates  the  bones  completely, 
there  are  two  narrow  synovial  sacs,  disposed  in  the  same  way  as  those 
in  the  sterno-clavicular  articulation. 

The  cor aco- clavicular  ligament  (fig.  141,-)  which  connects  the 
clavicle  with  the  coracoid  process  of  the  scapula,  presents  two  parts, 
each  marked  by  a particular  name.  There  is,  however,  no  division 
between  them,  nor  other  distinction  than  that  they  look  different  ways. 

The  conoid  ligament,  which  is  the  posterior  or  internal  fasciculus, 
broad  above,  narrow  below,  is  attached,  inferiorly,  to  the  root  of  the 

* “ Mihi  vix  vna  alteraue  vice  inuenire  contigit,  etiamsi  saepius  studiose  quaesiueriin.” — | 
Weitbrecht,  “ Syndesmologia,”  p.  17. 

t Monro,  “The  Anatomy  of  the  Human  Bones,”  &c.  fourth  ed.  p.  173 ; and  Weitbrecht, 
Op.  cit.  p.  l7,  and  tab.  i.  fig.  4. 


ment  is  named  trapezoid.  .1.  The  coraco. 
acromial  ligament.  4.  The  coracoid 
ligament.  5.  The  capsular  ligament. 
C.'The  coraco-humeral  ligament.  7.  The 
long  tendon  of  the  biceps  issuing  from 
the  capsular  ligament,  and  entering  the 
bicipital  groove. — W.] 
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coracoid  process ; superiorly  to  a rough  space  at  the  inferior  surface 
of  the  clavicle,  its  fibres  being  directed  backwards  and  upwards.  Tbe 
trapezoid  ligament — the  anterior  or  external  fasciculus — passes  from 
the  superior  surface  of  the  coracoid  process  upwards,  to  an  oblique 
line  extending  outwards  from  tbe  tuberosity  into  which  the  conoid 
ligament  is  inserted ; with  the  latter  it  unites  at  an  angle,  one  of  its 
aspects  being  directed  forwards  and  upwards,  the  other  downwards 
and  backwards. 

Ligaments  of  the  scapula. — There  are  two  ligaments  proper  to  the 
scapula  ; 1.  The  coracoid  ligament,'^  (ligamentum  proprium  posterius) 
is  a thin  flat  band  of  fibres,  attached  by  its  extremities  to  the  opposite 
margins  of  the  notch  at  the  root  of  the  coracoid  process,  which  it  thus 
converts  into  a foramen  for  the  transmission  of  the  supra-scapular 
nerve,  the  artery  most  commonly  passing  external  to  it.  2.  The 
coraco-acromial  ligament^  (ligamentum  proprium  anterius)  is  a broad, 
firm,  triangular  fasciculus,  attached  by  its  broader  extremity  to  the 
coracoid  process,  and  by  the  narrower  to  the  acromion,  between 
which  it  is  stretched  almost  horizontally.  Its  inferior  surface  looks 
downwards  upon  the  shoulder-joint,  the  superior  is  covered  by  the 
deltoid  muscle. 

THE  SHOULDER-JOINT. 

The  globular  head  of  the  humerus  and  the  glenoid  cavity  of  the 
scapula  are  the  osseous  parts  which  compose  this  articulation  {scapulo- 
humeral). As  the  head  of  the  humerus  is  large  and  prominent,  whilst 
the  cavity  is  merely  a superficial  depression,  it  must  be  evident  that 
they  are  retained  in  their  situation  not  by  any  mechanical  contrivance, 
but  by  the  capsular  ligament,  and  the  muscles  which  are  attached  to 
the  two  tuberosities  of  the  humerus. 

The  capsular  ligament  (fig.  141,®)  is  attached  superiorly  round  the 
margin  of  the  glenoid  cavity,  and  inferiorly  round  the  neck  of  the 
humerus,  or  rather  a little  beyond  this,  and  more  so  on  the  lower  than 
the  upper  part  of  the  bone.  It  is  much  broader  in  the  latter  than 
in  the  former  situation;  and  its  laxity  is  such,  that,  if  the  muscular 
connexions  of  the  humerus  be  detached,  this  bone  drops  away  from 
the  glenoid  cavity.  The  superior  and  inner  part  of  this  membrane  is 
covered  and  strengthened  by  a bundle  of  fibres®  passing  outwards  and 
forwards  from  the  coracoid  process  to  the  great  tuberosity  of  the 
humerus  {coraco-humeral  ligament).  Besides  this,  it  receives  additions 
from  the  thick  tendons  of  the  supra  and  infra  spinatus,  and  the  teres 
minor  muscles,  which  are  intimately  connected  with  it,  as  they  proceed 
to  be  attached  to  the  tuberosities  of  the  humerus.  By  means  of  these 
accessory  structures  the  superior  part  of  the  capsule  is  thick  and  firm, 
while  the  inferior  is  comparatively  thin  and  weak.  At  the  inner  side 
the  ligamentous  fibres  of  the  capsule  are  wanting  for  a small  space; 
and  here  the  upper  part  of  the  tendon  of  the  subscapularis  muscle, 
passing  through  the  opening  (foramen  ovale)  comes  into  contact  with 
the  synovial  membrane.  The  fibrous  capsule  is  lined  by  the  synovial 
membrane;  the  external  surface,  besides  the  muscles  already  men- 
tioned, is  covered  by  the  deltoid ; inferiorly,  it  is  in  relation  with  the 
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long  head  of  the  triceps  and  the  circumflex  vessels.  The  insertion  of 
its  inferior  border  is  interrupted  to  give  passage  to  the  long  tendon  of 
the  biceps  muscle. 

The  coraco-Jmmeral,  or  accessory  ligament,®  above  noticed,  extends 
obliquely  over  the  upper  and  outer  part  of  the  articulation;  it  is  attached 
to  tlie  coracoid  process,  and  thence  descends,  intimately  connected 
with  the  capsule,  to  the  greater  tuberosity  of  the  humerus. 

The  glenoid  ligament  appears  to  be  continuous  with  the  tendon  of 
the  long  head  of  the  biceps  muscle:  this,  at  its  point  of  attachment  to 
the  superior  margin  of  the  glenoid  cavity,  separates  into  two  sets  of 
fibres,  which,  after  encircling  it,  meet  and  unite  inferiorly.  These 
fibres,  by  elevating  the  border  of  the  cavity,  render  it  a little  deeper. 

The  synovial  membrane  lines  the  glenoid  cavity,  and  is  reflected 
over  its  lower  margin  until  it  reaches  the  inner  surface  of  the  fibrous 
capsule,  on  which  it  is  prolonged  as  far  as  the  neck  of  the  humerus, 
where  it  separates  from  the  capsule,  and  is  applied  upon  the  articular 
surface  of  the  head  of  that  bone,  giving  it  a smooth  investment.  Viewed 
in  this  way,  it  appears  a simple  shut  sac;  and  such  it  would  be  but  for 
the  peculiar  relation  of  the  long  tendon  of  the  biceps  muscle  to  the 
shoulder-joint.  The  tendon  is  in  fact  enclosed  in  a tubular  sheath, 
formed  by  an  offset  or  process  of  the  synovial  membrane,  which  is 
reflected  upon  it  where  it  is  about  to  pass  through  the  fibrous  capsule, 
and  is  thence  continued  up  to  the  summit  of  the  glenoid  cavity,  where 
it  is  continuous  with  that  part  of  the  membrane  which  invests  it.  By 
this  provision  the  integrity  of  the  articulation  and  of  the  membrane  is 
preserved. 

On  the  superior  and  external  surface  of  the  capsule  a considerable 
bursa  mucosa  is  situated,  by  means  of  which  the  contiguous  surfaces 
of  the  coracoid  and  acromion  processes,  and  of  the  coraco-acromial 
ligament,  are  rendered  smooth  and  lubricated,  to  facilitate  the  move- 
ments of  the  subjacent  capsule,  and  the  head  of  the  humerus. 

THE  ELBOW-JOINT. 

The  lower  extremity  of  the  humerus  is  connected  with  the  ulna  and 
radius  at  the  elbow,  so  as  to  form  a hinge-joint.  The  sigmoid  cavity 
of  the  ulna  arlfculates  with  the  trochlea  of  the  humerus,  so  as  to  admit 
of  flexion  and  extension  only,  while  the  cup-shaped  depression  on  the 
head  of  the  radius  can  turn  freely  on  the  rounded  tuberosity  to  which 
it  is  applied.  The  bones  are  connected  by  four  ligaments  and  a 
synovial  membrane. 

The  internal  lateral  ligament,  (fig.  142,’)  composed  of  diverging 
and  radiated  fibres,  presents  two  parts,  each  with  a different  aspect, 
one  looking  obliquely  forwards,  the  other  backwards.  The  anterior 
part  is  attached  above,  where  it  is  narrow  and  pointed,  to  the  front 
of  the  internal  condyle  of  the  humerus;  its  fibres,  as  they  descend, 
become  broad  and  expanded,  and  are  inserted  into  the  coronoid  pro- 
cess, along  the  inner  margin  of  the  sigmoid  cavity.  The  posterior 
part,  of  the  same  form  (triangular),  passes  from  the  under  and  back 
part  of  the  same  process  of  bone  downwards  to  the  inner  border  of 
the  olecranon ; the  superior  fibres  of  this  portion  extend  transversely 
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Fiff.  142. 


Fig.  143. 


between  the  points  just  named, 
the  rest  become  successively 
more  and  more  oblique. 

The  external  lateral  ligament, 

(fig.  143,®)  shorter  and  much 
narrower  than  the  internal,  is 
attached  superiorly  to  the  ex- 
ternal condyle  of  the  humerus, 
and  inferiorly  becomes  blended 
with  the  annular  ligament  of  the 
radius ; none  of  its  fibres  are 
prolonged  to  the  surface  of  that 
bone — if  they  were,  they  would 
check  its  rotatory  motion.  It  is 
intimately  connected  with  the 
tendinous  attachment  of  the  ex- 
tensor muscles ; on  which  ac- 
count, when  dissected,  it  pre- 
sents a jagged  irregular  ap- 
pearance. 

The  anterior  ligament  (fig. 

142, ®)  is  a broad  thin  membrane, 
placed  in  front  of  the  joint,  ex- 
tending from  the  rough  margin 
of  the  fossa,  which  receives  the 
coronoid  process  during  flexion, 
downwards  to  the  anterior  bor- 
der of  the  coronoid  process,  and 
to  the  annular  ligament  of  the 
radius.  Some  of  its  fibres  are 
directed  obliquely  downwards 
and  outwards,  others  are  verti- 
cal. It  is  continuous  at  each 

side  with  the  two  preceding  Figures  142  and  143  are  front  and  back  views  of  the 
lio'amPnt'!  bones  and  ligaments  of  the  left  fore-arm  and  hand.  1. 

/n  The  internallateral  ligament.  2.  The  external  lateral. 

Ihe  posterior  ligament,  (fig.  3.  The  anterior.  4.  Points  to  the  posterior.  5.  Orbicular 
j -T  ligament  of  the  radius.  6.  Interosseous  membrane.  7 

143, *)  loose  and  weak,  consists  Hound  ligament.  8.  Internal  ligament  of  the  wrist.  9 
rtC  BKt'Pc:  TVroppprlinO'  in  nnno^lfp  External  of  the  same.  10.  Anterior.  11.  Posterior 
01  nuies  proceeuing  in  oppusiie  ,2.  Palmar,  and  13,  dorsal  carpo  metacarpal  ligament 

directions:  thus  some  pass  trans-  W-  Ligaments  connecting  metacarpal  bones.  15.  Trans 
, , .1^1*  i.  verse  metacarpal  ligament.  16.  Carpo-mctacarpal  liga 

VGrSGiy  DGtWGGn  inG  adjaCGnt  ment  of  thumb  (capsular).  17.  Lateral  ligaments  con 
mnro-in«  nf  ttip  frnstsa  wViiph  rp  meeting  the  phalangal  with  the  metacarpal  bones.  18 

margins  OI  me  lossa  wnicn  IC-  Lateral  ligaments  of  phalanges, 
ceives  the  head  of  the  olecra- 
non ; whilst  others,  subjacent  to  these,  but  not  very  well  marked,  pass 
vertically  from  the  superior  concave  margin  of  that  fossa  to  the  ex- 
tremity of  the  olecranon. 

Though  these  structures  are  described  and  named  as  separate  liga- 
ments, it  will  be  found,  on  examination,  that  they  form  a continuous 
membrane  placed  round  the  joint,  as  fibrous  capsules  usually  are,  ex- 
cept only  that  the  irregularity  of  the  surfaces  to  which  they  are  at- 
tached prevents  their  continuity  from  being  readily  perceived,  and 
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gives  them  the  appearance  of  distinct  ligamentous  connexions  passing 
from  one  point  of  bone  to  another. 

The  synovial  membrane  of  the  elbow-joint,  after  having  covered  the 
articular  extremity  of  the  humerus,  is  prolonged  a little  on  the  anterior 
surface  of  that  bone,  as  far  as  the  attachment  of  the  anterior  ligament, 
where  it  is  reflected,  and  applied  to  the  internal  surface  of  that  mem- 
brane, lining  it  as  far  as  its  radio-cubital  insertion  ; at  that  point  the 
synovial  membrane  leaves  the  fibrous  one,  and  invests  the  articular 
surfaces  of  the  radius  and  ulna,  and  is  extended  over  them  until  it 
comes  into  apposition  with  the  posterior  ligament,  by  which  it  is 
guided  to  the  extremity  of  the  humerus ; in  the  same  way,  it  lines  the 
lateral  ligaments.  Besides  these  reflections,  the  membrane  forms  two 
pouches,  one  by  being  prolonged  into  the  joint  formed  between  the 
small  sigmoid  cavity  of  the  ulna  and  the  head  of  the  radius;  the  other, 
where  it  passes  between  the  annular  ligament  and  the  contiguous  sur- 
face of  the  head  of  the  radius. 

When  the  joint  is  laid  open,  and  the  bones  extended,  it  will  be  ob- 
served that  the  head  of  the  radius  is  not  in  contact  with  the  rounded 
articulating  process  of  the  humerus.  On  which  account,  in  the  ex- 
tended state  of  the  limb,  the  rotatory  motions  of  this  bone  are  performed 
with  much  less  ease  than  in  that  of  flexion,  from  its  wanting  support 
at  its  upper  end.  The  part  of  the  humerus  here  referred  to  is  more- 
over covered  with  cartilage  only  on  its  anterior  aspect,  indicating  that 
the  radius  moves  on  it  only  when  in  the  flexed  position. 

THE  UPPER  RADIO-ULNAR  ARTICULATION. 

The  head  of  the  radius  articulates  with  the  small  sigmoid  cavity  of 
the  ulna,  on  which  it  rolls  when  it  is  made  to  turn 
on  its  axis.  These  surfaces  are  covered  with 
cartilage,  and  invested  by  the  synovial  membrane 
of  the  elbow-joint.  The  radius  is  connected  to 
the  ulna  by  an  annular  ligament. 

The  annular  or  orbicular  ligament  (lig.  orbicu- 
lare  radii, — Weitbr.)  (figs.  142,  143,®)  is  a strong 
band  of  circular  fibres,  which,  by  being  attached 
to  the  borders  of  the  small  sigmoid  cavity,  forms  a 
ring  (fig.  144,®)  encircling  the  head  of  the  radius, 
and  binding  it  firmly  in  its  situation.  Its  external 
surface  is  connected  with  the  external  lateral  liga- 
ment of  the  elbow,  whose  fibres  are  inserted  into 
it ; the  internal  is  smooth,  and  lined  by  the  syno- 
vial membrane  of  the  elbow-joint. 

THE  MIDDLE  RADIO-ULNAR  ARTICU- 

1.  Articular  surface  of  ole-  L A T I O N. 

cranon  process  of  the  ulna.  mi  • i i i t i i • L 

2, cnronoid  process.  3.  opii-  1 he  interval  between  the  radius  and  ulna  in  the 
then'eckofThe^aS  foi’e-arm  is  occupied  by  an  interosseous  ligament 
and  a round  ligament,  which  serve  to  connect  them 
together,  and  form  what  is  called  the  middle  radio-ulnar  articulatio/i. 

The  interosseous  membrane  (figs.  142,  143,®)  (membrana  interossea^ 
is  a thin,  flat,  fibrous  membrane,  the  direction  of  its  fibres  being 


[Fig.  144. 
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obliquely  downwards  and  inw^ards,  from  the  inner  sharp  border  of  the 
radius  to  the  contiguous  one  of  the  ulna.  It  does  not  reach  the  whole 
length  of  the  bones,  as  it  commences  about  an  inch  below  the  tubercle 
of  the  radius.  The  surfaces  of  this  membrane  are  intimately  con- 
nected with  the  deep-seated  muscles  of  the  fore-arm,  serving  to  in- 
crease their  points  of  origin  as  well  as  to  connect  the  bones.  Above 
the  lower  margin  it  leaves  an  opening  for  the  transmission  of  the  an- 
terior interosseous  vessels  to  the  back  of  the  fore-arm  ; and  the  poste- 
rior interosseous  vessels  pass  backwards  in  the  space  above  the  mem- 
brane (hiatus  interosseus). 

The  round  ligament  (ligamentum  teres,  v.  chorda  transversalis, — 
Weitbr.)  (fig.  142,’')  in  some  measure  supplies  the  deficiency  left  by 
the  interosseous  ligament  at  the  superior  part  of  the  arm.  It  is  a thin 
narrow  fasciculus  of  fibres,  extending  obliquely  from  the  coronoid 
process,  downwards  and  outwards,  to  be  attached  to  the  radius,  about 
half  an  inch  below  its  tubercle.  The  direction  of  its  fibres  is  therefore 
altogether  different  from  that  of  the  fibi'es  of  the  interosseous  ligament. 
Some  small  bundles  of  fibres,  having  the  same  direction  as  the  round 
ligament,  are  often  to  be  found  at  intervals  on  the  posterior  surface  of 
the  interosseous  membrane.* 


Fig.  145. 


THE  LOWER  RADIO-TJLNAR  ARTICULATION. 

At  the  lower  or  carpal  end  of  the  radius  and  ulna,  the  former  rotates 
on  the  latter  as  its  point  of  support,  the  articulating  surface  of  the 
radius  being  concave,  that  of  the  ulna  convex.  The  bones  are  con- 
nected anteriorly  and  posteriorly  by  some  fibres  passing  between  their 
extremities,  so  thin  and  scattered  as  scarcely  to  admit  or  require  de- 
scription, but  internally  they  are  joined  by  a fibro-cartilage  and  a syno- 
vial membrane. 

The  fibro-cartilage,  (cartilage  intermedia  triangularis,  — Weitbr.) 
triangular  in  form  and  thick,  is  placed  trans- 
versely between  the  bones  (fig.  145,®).  It  is 
attached  by  its  base  to  a rough  line  separa- 
ting the  carpal  from  the  ulnar  articulating 
surface  of  the  radius,  and  by  its  summit  to  a 
depression  at  the  root  of  the  styloid  process 
of  the  ulna,  and  to  the  side  of  that  process. 

The  superior  surface  of  the  fibro-cartilage 
looks  towards  the  head  of  the  ulna,  the  infe- 
rior to  the  cuneiform  bone  : both  are  smooth, 
and  lined  by  synovial  membrane  ; the  inferior 
one  by  the  large  membrane  of  the  wrist-joint, 
the  superior  by  a small  one  peculiar  to  the 
radio-ulnar  articulation.  Its  two  borders  are  ulna 
connected  with  the  carpal  ligaments. 


The  lower  ends  of  the  radius  and 
na,  with  the  triangular  fibro- 
rpi  cartilage  connecting  them.  1. 
1 nere  Ulna.  2.  its  styloid 


styloid  process ; 3. 

is  occasionally  a perforation’at  the  middle  of  ftrihrscaphow  bone^ami^^^^^^^^^^ 
the  fibro-cartilage.  As  the  radius  rolls  on  the  for  the  semilunar,  e.  The  triangu- 

1 , . .P  . . I . , , , lar  fibro-cartilage ; its  lower  sur- 

ulna,  this  cartilage  is  carried  with  it,  and  face,  a piece  of  whalebone 
forms  its  chief  bond  of  union  with  the  latter  surface^andThe'^h^^^^ 
bone. 

* Weitbrecht,  Op.  citat.  p.  34,  and  fig.  11. 

23* 
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The  sijnovial  vienibrane  is  frequently  called  memhrana  sacciformis, 
though  there  is  nothing  in  its  conformation,  except,  perhaps,  its  loose- 
ness, which  distinguishes  it  from  other  synovial  sacs.  It  may  be  con- 
sidered as  presenting  two  parts,  one  projecting  perpendicularly  upwards 
into  the  articulation  of  the  radius  and  ulna,  lining  the  contiguous  sur- 
faces of  each,  the  other  placed  horizontally  between  the  head  of  the 
ulna  and  the  corresponding  surface  of  the  fibro-cartilage,  lining  them 
also  ; both,  however,  are  formed  by  a continuous  membrane.  This 
“ sacciform”  synovial  membrane  is  continuous  with  that  of  the  wrist- 
joint,  when  the  triangular  fibro-cartilage,  being  perforated,  is  insuffi- 
cient to  form  a complete  barrier  between  the  two  membranes. 

THE  WRIST-JOINT. 

This  articulation  {radio-carpal)  is  formed  above  by  the  radius  and 
triangular  fibro-cartilage,  and  the  first  three  bones  of  the  carpus  below. 
The  articular  aspect  of  the  former,  when  viewed  in  the  fresh  state, 
presents  an  oval  and  slightly  concave  surface,  its  greatest  breadth 
being  from  side  to  side.  The  surface  of  the  radius  is  divided  into 
parts,  by  a fine  extending  from  before  backwards ; so  that  these,  toge- 
ther with  the  cartilage,  present  three  articular  surfaces,  one  for  each 
carpal  bone.  The  scaphoid,  semilunar,  and  cuneiform  bones  are 
articulated  together,  so  as  to  form  a rounded  convex  surface,  which 
is  received  into  the  concavity  above  described.  Four  ligaments  and 
a synovial  membrane  retain  these  parts  in  their  situation,  as  follows: — • 

The  internal  lateral  ligament  (figs.  142, 143,®)  passes  directly  down- 
wards, from  the  extremity  of  the  styloid  process  of  the  ulna,  to  be 
attached  to  the  cuneiform  bone;  it  also  sends  some  fibres  to  the  ante- 
rior annular  ligament  and  the  pisiform  bone.  Its  form  is  that  of  a 
rounded  cord  ; its  inner  surface  is  in  contact  with  the  synovial  mem- 
brane of  the  radio-carpal  articulation. 

The  external  lateral  ligament^  extends  from  the  styloid  process  of 
the  radius  to  a rough  surface  on  the  outer  side  of  the  scaphoid  bone, 
some  of  its  fibres  being  prolonged  to  the  trapezium,  and  also  to  the 
annular  ligament  of  the  wrist. 

The  anterior  ligament,"^  {radio-carpal,)  broad  and  membranous,  is 
attached  to  the  rough  border  of  the  carpal  extremity  of  the  radius, 
and  to  the  base  of  its  styloid  process  ; from  which,  and  to  a small 
extent  from  the  ulna,  its  fibres  pass  down  to  be  inserted  into  the  ante- 
rior surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones.  It  is 
pierced  by  several  foramina  for  the  transmission  of  vessels : one  of  its 
surfaces  is  fined  by  the  synovial  membrane  of  the  joint,  the  other  is  in 
contact  with  the  tendons  of  the  flexor  muscles. 

The  posterior  ligament,^'-  extends  obliquely  downwards  and  in- 
wards, from  the  extremity  of  the  radius,  and  from  a small  portion  of 
the  ulna,  to  the  posterior  surface  of  the  semilunar  and  cuneiform 
bones;  its  fibres  appear  to  be  prolonged  for  some  way  on  the  carpal 
bones.  One  surface  is  in  contact  with  the  synovial  membrane,  the 
other  with  the  extensor  tendons.  Both  the  anterior  and  posterior  liga- 
ments are  connected  to  the  sides  of  the  triangular  fibro-cartilage 
which  binds  the  radius  to  the  ulna.  The  whole  of  the  preceding  liga- 
ments are  continued  one  into  the  other  around  the  wrist-joint  without 
interruption. 
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The  synovial  membrane,  after  having  lined  the  articular  surface  of 
the  radius,  and  the  triangular  fibro-cariilage,  is  reflected  on  the  ante- 
rior and  posterior  ligaments,  and  thence  over  the  surface  of  the  carpal 
bones. 


articulations  of  the  carpal  bones  one  with 

ANOTHER. 


of 


The  bones  of  the  carpus  consist 
proper  connexions,  so  as  to  form  a row 


by  its 
rows  are  con- 
to  form 


as 


[Fig.  146. 


two  sets,  each  united 
and  the  two 

nected  by  fibrous  bands  and  a synovial  membrane,  so 
between  them  a joint. 

The  connexions  proper  to  the  first  row  are  interosseous  fibro-carti- 
lages,  and  ligaments  placed  on  their  dorsal  and  palmar  surfaces. 

The  interosseous  fibro-cartilages  are  two  lamell®,  one  placed  at 
each  side  of  the  semilunar  bone,  connect- 
ing it  with  the  scaphoid  and  cuneiform 
bones.  The  carpal  extremity  of  these  is 
smooth,  and  lined  by  the  synovial  mem- 
brane of  the  wrist-joint. 

The  palmar  ligaments  are  two,  one 
extending  from  the  scaphoid  bone  to  the 
semilunar,  the  other  from  the  semilunar 
to  the  cuneiform,  their  direction  being 
transverse;  and,  as  their  fibres  are  partly 
united,  they  may  be  considered  as  a con- 
tinuous band  connecting  these  bones.  The 
dorsal  ligaments  are  also  two,  disposed 
similarly,  and  connecting  the  same  bones 
on  their  posterior  surfaces. 

The  pisiform  bone  stands  out  of  the 
range,  and  rests  on  the  palmar  surface  of 

flip  PiippitoT'm  \^itb  \/vhipb  it  is  ni-tlpii  ^ disgrarn  showing  tho  disposition  of 
ine  cuneiiorm,  wun  wnicn  U is  articu-  synovial  membranes  of  the 

lated  by  an  irregular  fibrous  capsule  and  wrist-joint,  i.  The  sacciform  mem- 

a synovial  membrane.  There  are  like-  ^^ne. 

wise  two  strong  ligaments,  by  one  of  vial  membrane.  4.  The  synovial 

which  the  bone  is  connected  to  the  unci-  "membrane  between  the  ^siform  bone 
^ 111  I I ppi  cuneiform.  5.  ihe  synovial 

lorro,  and  bv  the  other  to  the  Iltth  meta-  membrane  of  the  metacarpal  articula- 
carpal  bone!'  ‘^e  thumb.  6.  The  lower  ex- 

^ , , treraity  of  the  radius.  7.  The  lower 

1 he  carpal  bones  ol  the  second  range  extremity  of  the  ulna,  a The  inter- 

are  also  connected  by  similar  means,  articular  fibro-cartiiage.  s.  The  sca- 
rrii  j 7 , 7 7-  phoid  bone.  L.  The  semilunar.  C. 

Inree  dorsal  ^.na  palmar  ligaments  pass  The  cuneiform;  the  interosseous  liga- 

transversely  from  one  bone  to  the  other,  “^te  seen  passing  between  these 
rrii  I 1 • three  bones  and  separating  the  articu- 

Inere  are,  however,  but  two  interosseous  lations  of  the  wrist  (2)  from  the  articu- 

iibro- cartilages,  placed  one  at  each  side  JJlf 

•'  c X-  -x-.ii  pisiforme.  T.  The  trapezium.  2 T. 

ot  the  OS  magnum,  connecting  it  with  the  The  trapezoides.  M.  The  os  magnum, 
trapezoid  externally,  and  the  unciform  The  unciform ; interosseous  liga- 

* 4*:-  11  ci  L A.U  r menls  are  seen  connecting  the  OS  mag- 

inlcrnsily.  oUCh  3,rc  the  mG3,nS  ot  con-  num  with  the  trapezoides  and  unci- 

nexion  peculiar  to  each  row.  ’ " 

The  ligaments  which  connect  the 
upper  to  the  lower  row  of  bones  are 
placed  at  their  palmar,  dorsal,  and  lateral  aspects. 


form.  9.  The  base  of  the  metacarpal 
bone  of  the  thumb.  10,  10.  The  bases 
of  the  other  metacarpal  bones. — W.] 
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The  lateral  ligaments  are  placed  one  at  the  radial,  the  other  at  the 
ulnar  border  of  the  carpus ; the  former  connects  the  scaphoid  bone 
with  the  trapezium,  the  latter  the  cuneiform  with  the  unciform. 

The  palmar  or  anterior  ligament  consists  of  fibres,  which  pass  ob- 
liquely from  the  bones  of  the  first  to  those  of  the  second  range.  The 
dorsal,  or  posterior,  is  similar  in  structure  and  arrangement. 

Synovial  membrane. — It  may  be  observed,  that  the  first  range  of 
carpal  bones  forms  a concavity ; the  second,  particularly  the  os  mag- 
num and  unciform,  a convexity,  which  is  received  within  it;  by  these 
means  a ball-and-socket  joint  is  formed,  which  is  completed  by  a syno- 
vial membrane  reflected  over  the  articular  surfaces  of  the  different 
osseous  pieces  which  compose  it.  The  membrane,  likewise,  sends 
two  processes  between  the  three  bones  of  the  first  row,  and  three  be- 
tween those  of  the  second,  so  as  to  facilitate  their  respective  motions. 
It  moreover  continues  downwards  to  the  joints  formed  between  the 
carpal  and  the  four  inner  metacarpal  bones ; and  in  some  cases  there 
is  a like  continuity  with  the  synovial  membrane  belonging  to  the  wrist- 
joint. 

C A R P o - ME  T A C A R P A L ARTICULATIONS. 

The  last  four  metacarpal  bones  are  connected  with  those  of  the 
carpus  by  means  of  two  sets  of  fibrous  bands,  situated  one  on  the  pal- 
mar (fig.  142,’^),  the  other  on  the  dorsal  surface  (fig.  143,^^),  the  latter 
being  better  marked. 

Dorsal  ligaments. — All  but  the  fifth  metacarpal  bone  receive  two 
bands.  Thus,  to  the  second,  or  that  of  the  fore-finger,  a thin  fascicu- 
lus of  fibres  passes  firom  the  trapezium,  another  from  the  trapezoid 
bone ; the  third  receives  one  from  the  latter,  and  also  from  the  os 
magnum ; the  fourth  from  the  os  magnum  and  also  from  the  unciform; 
but  the  fifth  is  connected  to  the  latter  only.  On  the  palmar  surface  a 
similar  mode  of  connexion  exists,  but  the  fibres  are  not  so  well  defined. 

Interosseous  ligament. — There  are  likewise,  short,  thick,  interos- 
seous fibres  in  one  part  of  thecarpo-metacarpal  articulation, — connect- 
ing the  lower  and  contiguous  corners  of  the  os  magnum  and  unciform 
to  the  neighbouring  angles  of  the  third  and  fourth  metacarpal  bones. 
This  ligament  is  displayed  by  removing  the  dorsal  ligaments,  and 
with  them  a portion  or  layer  of  the  osseous  structure.  The  synovial 
membrane  for  the  four  inner  carpo-metacarpal  articulations  is  con- 
tinued from  that  which  lines  the  articulations  of  the  carpal  bones  one 
with  another. 

The  metacarpal  bone  of  the  thumb  is  articulated  on  quite  a different 
principle  from  the  others ; for,  as  it  admit?  of  all  the  motions  except 
rotation,  it  is  connected  to  the  trapezium  by  a capsular  ligament 
(membranula  capsularis, — Weitbr.),^®  which  passes  from  the  rough 
border  bounding  its  articular  surface  to  the  trapezium.  These  parts 
are  lined  by  a separate  synovial  membrane. 

CONNEXION  OF  THE  METACARPAL  BONES  ONE  WITH 

THE  OTHER. 

The  caryal  extremities,  or  bases,  of  the  last  four  metacarpal  bones  are 
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bound  together  by  three  transverse  fibrous  bands/^  (which  are  slight, 
and  often  ill-defined,)  on  the  palmar,  and  the  same  on  the  dorsal  sur- 
face, passing  from  one  to  the  other.  These  bones  are  likewise  bound 
together  by  numerous  interosseous  ligamentous  fibres  which  occupy 
part  of  their  lateral  surfaces.  Another  portion  of  each  of  these  sur- 
faces is  covered  with  cartilage,  and  lined  with  synovial  membrane 
continued  down  between  the  metacarpal  bones  from  the  carpo-meta- 
carpal  articulation. 

The  digital  extremities  (heads)  of  the  metacarpal  bones  are  con- 
nected at  their  palmar  aspect  by  thin  ligamentous  fibres  passing  across 
them  from  one  to  the  other,  and  blended  with  the  ligaments  connect- 
ing the  metacarpal  bones  to  the  phalanges.  The  whole  is  called  the 
transverse  ligament  (membrana  ligamentosa, — Weitbr.)  Its  place  is 
indicated,  fig.  142,^®  but  it  is  better  shown,  though  not  numbered,  in 
fig.  143,  at  the  metacarpo-phalangal  joints. 

ARTICULATION  OF  THE  METACARPAL  BONES  WITH  THE 

PHALANGES,  AND  OF  THE  LATTER  ONE  WITH  THE 

OTHER. 

The  rounded  head  of  each  of  the  last  four  metacarpal  bones  being 
received  into  the  slight  concavity  situated  in  the  extremity  of  the  first 
phalanx,  is  maintained  in  its  position  by  two  lateral  ligaments,  an  an- 
terior ligament,  and  a synovial  mem.brane. 

The  lateral  ligaments  consist  of  dense  and  thick  fasciculi  of  fibres 
(fig.  142,”),  placed  one  at  each  side  of  the  joint,  and  attached  each  by 
one  extremity  to  the  side  of  the  metacarpal,  by  the  other  to  the  con- 
tiguous extremity  of  the  phalangal  bone,  the  direction  of  the  fibres 
being  downwards  and  forwards. 

The  anterior  or  palmar  ligament  occupies  the  interval  between  the 
foregoing  on  the  palmar  aspect  of  each  joint ; it  is  very  thick  and 
dense,  and  is  firmly  united  to  the  first  phalangal  bone,  and  but  loosely 
adherent  to  the  metacarpal.  The  anterior  ligament  is  continuous  at 
each  side  with  the  lateral,  so  that  the  three  form  one  undivided  struc- 
ture which  covers  the  joint,  except  on  its  dorsal  aspect.  Its  palmar 
surface  is  grooved  for  the  flexor  tendons,  whose  sheath  is  connected 
to  it  at  each  side ; the  other  surface,  looking  to  the  interior  of  the  joint, 
is  lined  by  the  synovial  membrane,  and  supports  the  head  of  the  meta- 
carpal bone.*  In  the  ligaments  of  the  thumb  there  are  two  sesamoid 
bones,  placed  one  at  each  side. 

The  synovial  membrane  invests  the  surfaces  of  the  heads  of  the 
bones,  and  is  reflected  on  the  ligaments  which  connect  them. 

The  phalanges  are  articulated  ivith  one  another, on  the  same  prin- 
ciple as  that  which  obtains  in  the  articulation  between  their  bases  and 
the  metacarpal  bones ; it  is  therefore  unnecessary  to  repeat  what  has 
been  just  stated  on  that  subject. 

*■  M.  Cruveilhier  (Op.  cit.  t. i. p. 440)  considers  the  name  “glenoid  ligament”  to  be  most 
appropriate  to  these  ligaments,  on  the  ground  that  they  serve  to  continue  and  complete  the 
shallow  (glenoid)  articular  cavity  of  the  first  phalanx  ; the  size  of  which  he  regards  as 
otherwise  disproportionately  small  in  comparison  with  the  head  of  the  metacarpal  bone. 
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There  are  some  other  fibrous  and  ligamentous  structures  which  de- 
serve to  be  noticed  in  this  place,  but  not  as  being  connected  imme- 
diately with  the  joints ; they  are  rather  accessories  to  the  tendons  of 
the  muscles.  Thus  : along  the  margins  of  the  phalanges,  on  their  pal- 
mar aspect,  are  attached  the  vaginal  ligaments  which  form  sheaths  for 
the  flexor  tendons,  and  bind  them  securely  in  their  situation ; these  are 
thick  and  firm  along  the  body  of  the  phalanges,  but  over  the  flexures 
of  the  joints  they  are  thin,  so  as  not  to  impede  their  movements ; their 
inner  surface  is  lined  by  a fine  membrane  resembling  the  synovial 
class,  which  is  reflected  over  the  tendons,  giving  to  each  a smooth  and 
shining  appearance. 

The  'posterior  annular  ligament  of  the  wrist  is  continuous  with  the 
fascia  of  the  fore-arm,  of  which  it  may  be  considered  a part.  It  ex- 
tends from  the  extremity  of  the  radius,  at  its  outer  border,  to  the  inner 
border  of  the  ulna  and  the  pisiform  bone,  and  serves  to  bind  down  the 
extensor  tendons. 

The  anterior  annular  ligament  is  a dense  fasciculus  of  fibres,  ex- 
tended across  the  carpus  from  the  pisiform  and  unciform  bones  to  the 
trapezium?  and  scaphoides,  so  as  to  form  a canal  which  transmits  the 
flexor  tendons,  retains  them  in  their  situation,  and  modifies  their  direc- 
tion and  power  of  action  on  the  hand. 

ARTICULATIONS  OF  THE  PELVIS. 

The  os  sacrum,  considered  as  the  common  point  of  support  of  the 
vertebral  column  above,  the  os  coccygis  below,  and  ossa  innominata 
on  each  side,  is  connected  with  each  of  these  in  the  following  manner: — 

Sacro-vertehral  articulation. — The  base  of  the  sacrum  is  articulated 
with  the  last  lumbar  vertebra  by  means  similar  to  those  which  con- 
nect the  different  pairs  of  vertebrae  throughout  the  column  ; 1,  by  an 
intervertebral  substance  placed  between  their  oval  surfaces  ; 2,  by  the 
continuation  of  the  anterior  and  posterior  common  ligaments ; 3,  a 
ligamentum  subflavum  connecting  the  arches  of  the  last  vertebra  with 
the  posterior  border  of  the  sacral  canal ; 4,  an  interspinous  ligament; 
5,  two  synovial  membranes  and  fibrous  structure  for  the  articulating 
processes;  and  lastly,  a sacro-vertebral  ligament.  All  these,  except 
the  last,  being  similar  to  the  connecting  media  throughout  the  column, 
require  no  farther  description  in  this  place. 

The  sacro-vertebral  ligament  (fig.  149,^)  extends  obliquely  from  the 
transverse  process  of  the  last  lumbar  vertebra  downwards  to  the  de- 
pressed lateral  surface  at  the  base  of  the  sacrum  ; its  form  is  triangular, 
as  its  fibres  diverge  and  expand  towards  the  sacro-iliac  symphysis. 

The  ilio-lumbar  ligament^  is  extended  horizontally  between  the  sum- 
mit of  the  transverse  process  of  the  last  lumbar  vertebra  and  the  pos- 
terior extremity  of  the  crista  of  the  ilium,  where  its  fibres  expand 
somewhat,  so  as  to  give  it  a triangular  form.  This  is  the  only  bond 
of  union  between  the  true  vertebrae  and  the  os  ilium. 

The  sacro-coccygean  articulation  is  effected  by,  1,  an  anterior  ligo,- 
ment  (fig.  148,^),  consisting  of  irregular  fibres,  placed  in  front  of  these 
bones,  subjacent  to  the  rectum  ; 2,  by  a posterior  ligament  more  strongly 
marked,  composed  of  fibres  which  descend  upon  the  bones  of  the 
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coccyx,  from  the  margin  of  the  inferior  orifice  of  the  sacral  canal, 
which  it  serves  to  close  in  and  complete;  3,  by  a thin  layer  jibro- 
cartilage,  which  is  of  soft  consistence,  interposed  between  the  con- 
tiguous extremities  of  the  sacrum  and  coccyx. 

The  several  pieces  of  the  coccyx  are  connected  one  to  the  other  by  a 
continuation  of  the  anterior  and  posterior  ligaments  which  unite  the 
sacrum  and  coccyx,  and  by  very  thin  interposed  fibro-cartilages.  M. 
Velpeau*  states  that  he  had  found  the  fibro-cartilage  to  be  annular  in 
shape,  and  that  the  bones  were  covered  with  cartilage  towards  the 
middle  of  the  joint.  There  is,  in  some  instances,  much  softness  and 
pliancy ; and  a synovial  membrane  has  been  mentionedf  as  present  in 
those  cases  in  which  the  coccyx  is  freely  movable. 

In  the  adult  male,  the  union  between  the  sacrum  and  coccyx,  and 
that  between  the  pieces  of  the  latter,  is  usually  ossific.  In  the  female 
this  change  most  commonly  does  not  occur  till  a more  advanced 
period  of  life  ; the  pieces  of  the  coccyx  unite  one  to  the  other  in  the 
first  place,  and  the  joint  between  the  sacrum  and  coccyx  is  not  ossified 
till  old  age  comes  on.  The  mobility  increases  during  pregnancy. 

The  sacro-iliac  articulation,  often  named  the  sacro-iliac  symphysis, 
or  synchondrosis,  is  formed  between  the  rough  lateral  surfaces  of  the 
sacrum  and  ilium  closely  applied  to  one  another,  and  connected  by  an 
irregular  lamella  of  a cartilaginous  structure. 

[Fig.  147.  Fig.  148. 


Fig.  147.  Ligaments  of  tho  pelvis  and  hip-joint.  The  view  is  taken  from  the  side  1 The 
oblique  sacro-ihac  ligament.  The  other  fasciculi  of  the  posterior  sacro-iliac  ligaments  are  not 
seen  in  this  view  of  the  pelvis.  2.  The  posterior  sacro-ischiatic  ligament.  3.  The  anterior 
sacro-ischiatic  ligament.  4.  The  great  sacro-i.schiatic  foramen.  5.  The  lessor  sacro-ischiatic 
loramen.  6-  The  cotyloid  ligament  of  the  acetabulum.  7.  The  ligamentum  teres.  8.  The  cut 
edge  of  the  capsular  ligament,,  showing  its  extent  posteriorly,  as  compared  with  its  anterior  at- 

lacnment.  9.  The  obturator  membrane  only  partly  seen. W.] 

Fig.  148  A section  of  the  pelvis  having  been  made,  the  left  lateral  half  is  seen  on  the  inner 
side  vvith  ligaments;  VIZ.  3.  Sacro-coccygean.  4.  Great  sacro-sciatic.  5.  Small  sacro-sciatic.  7. 
Anterior  sacro-iliac.  10.  Obturator. 


* “ Traite  compl.  de  I’art  des  Accouchemens,”  tom.  i.  p.  9.  Paris,  1835. 
t M.  Cruveilhier,  “ Anatomie  Descriptive,”  tom.  i.  p.  356.  Paris,’  1834. 
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The  posterior  sacro-iliac  ligaments  consist  of  three  or  four  sets  of 
short  irregular  fibres,  extended  between  the  posterior  rough  portion  of 
the  surface  on  the  side  of  the  sacrum  and  the  corresponding  part  of 
the  ilium,  behind  the  articular  surfaces  of  the  bones.  Some  of  the 
fibres  pass  horizontally  between  the  bones,  others  obliquely ; of  the 
latter,  one  band,  (fig.  147,’)  extending  downwards  from  the  posterior 
superior  spine  of  the  ilium  to  the  tubercles  on  the  third  or  fourth  piece 
of  the  sacrum,  is  described  separately,  under  the  name  of  (from  its 
direction)  the  oblique,  or  (from  being  situated  superficially  to  the 
others)  the  'posterior  sacro-iliac  ligament.  They  are  all  placed  deeply 
in  the  groove  formed  by  the  ilium  and  sacrum,  and  covered  by  the 
origin  of  the  lumbar  muscles.  The  anterior  sacro-iliac  ligament  con- 
sits  of  some  thin  irregular  fibres,  (figs.  148, 149,^)  placed  at  the  anterior 
aspect  of  the  sacro-iliac  symphysis,  and  attached  to  the  pelvic  surfaces 
of  the  sacrum  and  ilium. 

The  sacrum  and  coccyx  are  likewise  connected  with  the  ischium 
by  the  following  ligaments ; — 

The  posterior  ov  great  sacro-sciatic  ligament,  (figs.  147,^  148)  (ligam. 
sacro-ischiaticum  majus, — Weitbr.)  elongated,  broad,  and  triangular, 
is  placed  at  the  inferior  and  posterior  part  of  the  pelvis,  whose  lower 
aperture  it  assists  materially  in  closing.  Its  base  or  broader  part  is 
attached  to  the  postero-inferior  spine  of  the  ilium  and  to  the  side  of 
the  sacrum  and  coccyx;  whilst  its  other  extremity  is  fixed  along  the 
inner  margin  of  the  tuber  ischii,  where  it  expands  somewhat,  and 
sends  upwards  and  forward  along  the  margin  of  the  ramus  of  that 
bone  a falciform  process,  which  presents  one  surface  looking  towards 
the  perineal  space,  and  the  other  to  the  internal  obturator  muscle;  the 
concave  margin  is  connected  with  the  obturator  fascia.  The  pos- 
terior surface  of  this  ligament  gives  origin  to  part  of  the  gluteus  max- 
imus;  the  anterior  is  covered  partly  by  the  small  sacro-sciatic  liga- 
ment. 

The  anterior  or  small  sacro-sciatic  ligament,  (figs.  147,®,  148,®)  (lig. 
sacro-ischiaticum  minus,  internum, — Weitbr.,)  much  shorter  and  thin- 
ner than  the  preceding  ligament,  is  attached  by  its  base  to  the  side  of  the 
sacrum  and  coccyx,  where  its  fibres  are  blended  with  those  of  the  great 
ligament,  and  by  its  apex  to  the  spinous  process  of  the  ischium  ; its  form 
is  triangular,  the  direction  of  its  fibres  forwards  and  outwards.  This, 
the  smaller  ligament,  has  behind  it  the  larger  one,  and  in  front,  or 
towards  the  pelvic  cavity,  it  is  in  contact  with  the  coccygeus  muscle. 

The  spinous  process  of  the  ischium,  its  tuberosity,  and  these  two 
ligaments,  bound  an  oval  interval,  (small  sacro-sciatic  foramen.) 
through  which  pass  the  obturator  internus  muscle,  and  the  interna! 
pudic  vessels  and  nerve ; and  above  the  border  of  the  shorter  ligament 
is  a large  oval  opening,  (larger  sacro-sciatic  foramen,)  bounded  before 
and  above  by  the  margin  of  the  ilium  and  ischium,  and  behind  by  die 
great  ligament,  which  transmits  the  pyramidalis  muscle,  the  great 
sciatic  nerve,  the  gluteal  and  ischiadic  vessels  and  nerves.  The  liga- 
ments, therefore,  convert  the  sacro-sciatic  notches  of  the  bones  into 
foramina. 

HhQ 'puhic  articulation  (symphysis  pubis)  is  formed  by  the  junction 
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[Fig.  149. 


of  the  ossa  pubis  in  the  median  line  anteriorly.  This  is  effected  by  an 
elongated  piece  of  fibro-carlilage,  interposed  between  their  surfaces, 
and  connected  to  each,  and  ligaments  surrounding  the  joints. 

The  Jibro-cartilage  consists  of  concentric  lamellae,  as  indicated  in 
fig.  148,  is  thicker  anteriorly  than  posteriorly,  and  frequently  projects 
beyond  the  level  of  the  bones  in  the  latter  direction.  A provision  is 
made  in  this  part  for  a slight  degree  of  movement,  which,  however, 
is  more  perceptible  in  the  female  than  in  the  male.  Each  pubic  bone, 
properly  speaking,  has  its  own  plate  of  fibro-cartilage.  These  plates 
are  connected  by  fibres  passing  transversely  from  one  to  the  other 
at  the  fore  part  as  well  as  at  the  upper  and  lower  border ; but  at 
the  middle  and  back  part  they  are  smooth,  and  often  lined  by  a slight 
synovial  membrane. 

The  union  between  the  bones  is 
strengthened,  1st,  by  an  anterior  pubic 
ligament,  which  consists  of  irregular 
fibres,  passing  obliquely  across  from 
one  bone  to  the  other,  and  decussating 
on  the  anterior  surface  of  the  fibro-car- 
tilage; the  fibres  are  intermixed  with 
those  of  the  aponeuroses  of  the  exter- 
nal oblique  muscles  of  the  abdomen  ; 

2dly,  the  sub-pubic  ligament,  (liga- 
mentum  triangulare,  arcuatum,)  thick 
and  triangular,  which  is  placed  be- 
neath the  symphysis,  its  sides  being 
attached  to  the  rami  of  the  pubis,  its 
base  free  and  slightly  concave,  di- 
rected downwards  and  backwards  to 
the  perinseal  space ; 3dly,  by  some 
indistinct  fibres  which  are  situated  on 
the  posterior  surface  of  the  articula- 
tion, and  others  placed  on  its  upper 
border ; these  may  be  named  from 
their  position. 

The  obturator  ligament  (figs.  147, 

149.'>)  (membrana  obturans  foraminis  S.-w?'  iHo-femorai  or  accessory  liga- 

thyroidis,  — Weilbr.)  is  properly  a 

fibrous  membrane,  inserted  into  the  border  of  the  obturator  foramen, 
which  it  closes  in  its  entire  extent,  except  at  the  upper  and  outer  part 
of  its  circumference,  where  a small  oval  aperture  is  left  for  the  exit  of 
the  obturator  vessels.  The  membrane  is  fixed  accurately  to  the  mar- 
gin of  the  bone  at  the  upper  and  outer  side  of  the  foramen,  and  to  its 
posterior  surface  on  the  inner  side.*  The  obturator  muscles  are  at- 
tached to  its  surfaces. 


The  ligaments  of  the  pelvis  and  hip  joint. 
1.  The  lower  part  of  the  anterior  common 
ligament  of  the  vertebrs,  extending  down- 
wards over  the  front  of  the  sacrum.  2.  The 
lumbo  sacral  ligament.  3.  The  lumbo-iliac 
ligament.  4.  The  anterior  sacro  iliac  li- 
gament. 5.  The  obturator  ligament.  6. 
Poupart’s  ligament.  7.  Gimbernat’s  liga- 
ment. 8.  The  capsuiar  ligament  of  the  hip- 

O ' l-^  ^ at*  aw  AAAAAAAwaa  14  a 


* A detailed  description  of  the  exact  manner  of  connexion  with  the  bone  is  given  by 
Win.slow  in  “ An  Anatomical  Exposition,”  &c.  Sect.  ii.  § 115. 
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ARTICULATIONS  OF  THE  LOWER  EXTREMITY. 

H I P - J O I N T. 

This  is  a true  ball-and-socket  joint,  in  which  the  globular  head  of 
the  femur  is  received  into  the  acetabulum  or  cotyloid  cavity.  The 
articulating  surfaces  are  covered  by  cartilage  in  the  greater  part  of 
their  extent.  It  is  deficient,  however,  at  the  bottom  of  the  cavity,  and 
also  a little  beneath  the  central  point  of  the  head  of  the  femur;  the 
latter  marking  the  insertion  of  the  round  ligament,  the  former  a shal- 
low fossa  for  the  lodgment  of  the  structure  which  has  been  called  the 
synovial  gland.  The  connecting  means  in  this  articulation  are  three 
ligaments,  viz.  a capsular,  cotyloid,  and  interarticular  ligament,  to- 
gether with  a synovial  membrane. 

The  capsular  ligament,  dense  and  firm  in  its  texture,  represents  a. 
fibrous  tube  (fig.  149,®)  whose  direction  is  downwards  and  outwards; 
being  attached  by  one  extremity  round  the  margin  of  the  cotyloid 
cavity,  by  the  other  to  the  neck  of  the  femur.  Its  superior  circum- 
ference, in  the  greater  part  of  its  extent,  is  attached  to  the  bone, 
within  two  or  three  lines  of  the  cotyloid  ligament;  but  opposite  the 
notch,  where  the  margin  of  the  cavity  is  deficient,  it  is  attached  to  the 
transverse  ligament.  Its  inferior  circumference  is  inserted  in  front 
into  the  oblique  line  leading  from  one  trochanter  to  the  other;  but, 
superiorly  and  behind,  its  fibres  are  implanted  into  the  neck  of  the 
bone,  within  a quarter  of  an  inch  of  the  trochanteric  fossa,  and  about 
the  same  distance  from  the  posterior  inter-trochanteric  line.  The 
ligament  is  most  dense  and  firm  towards  the  superior  and  anterior 
part  of  the  articulation  ; inferiorly,  its  fibres  are  comparatively  thin. 
A firm  fasciculus®  of  fibres  extends  obliquely  downwards  in  front  of 
the  joint  intimately  connected  with  the  capsule,  being  calculated  to 
strengthen  it,  hence  it  is  called  its  “ accessory”  ligament ; but  as  one 
extremity  of  it  is  attached  to  the  anterior  inferior  spinous  process  of 
the  ilium,  and  the  other  to  the  anterior  trochanteric  line,  it  may  be 
called  the  ilio-femoral  ligament. 

The  capsular  ligament  is  rough  on  the  outer  surface,  which  is 
covered  by  many  muscles;  a synovial  bursa  separates  it  in  front  from 
the  conjoined  psoas  and  iliacus.  The  inner  surface  is  lined  with  the 
synovial  membrane  of  the  joint.  The  bursa  has  been  found  to  be  con- 
tinuous with  the  synovial  membrane  through  an  opening  of  the  fibrous 
capsule. 

The  cotyloid  ligament  [lig.  cotyloideum]  is  a fibro-cai'tilaginous  ring, 
(fig.  147,®)  placed  round  the  cavity, and  serving  the  purpose  of  increasing 
its  depth,  and  completing  its  border,  where  it  is  deficient.  It  is  inclined 
inwards  from  the  point  of  its  connexion  with  the  bone,  so  as  to  narrow 
the  acetabulum,  and  as  it  were  to  embrace  the  head  of  the  femur. 
The  broader  part  or  base  of  this  structure  is  attached  to  the  bone,  its 
thin  edge  is  free,  and  both  its  surfaces  are  covered  by  the  synovial 
membrane,  the  external  being  in  contact  with  the  capsular  ligament, 
the  internal  with  the  head  of  the  femur.  Its  fibres  are  not  continued 
all  round ; they  rather  pass  obliquely  from  without  inwards,  over 


KNEE-JOINT. 


279 


the  margin  of  the  cavity,  one  extremity  being  attached  to  the  outer, 
the  other  to  its  inner  surface.  At  the  cotyloid  notch  these  fibres  are 
continued  from  side  to  side,  crossing  one  another,  so  as  to  render  the 
circumference  complete.  Some  additional  fibres  are  superadded  in 
this  part;  from  which  circumstance,  as  well  as  its  being  stretched 
across  from  one  margin  of  the  notch  to  the  other,  it  is  usually  named 
the  transverse  ligament.  Subjacent  to  the  transverse  portion  an  inter- 
val is  left  for  the  admission  of  the  articular  vessels. 

The  inter  articular  ligament  (fig.  147,’’)  is  not  unfrequently  called 
the  “round”  ligament  (tapering?)  (ligamentum  teres  capitis  femoris, 
— Weitbr.)  It  is  a thick  dense  fasciculus  of  fibres,  implanted  by  one 
extremity,  which  is  round,  into  the  fossa  in  the  head*  of  the  femur ; by 
the  other,  where  it  is  broad,  flat,  and  bifid,  into  the  margins  of  the 
cotyloid  notch,  where  its  fibres  become  blended  wdth  those  of  the 
transverse  ligament.  The  outer  surface  of  this  ligament  is  covered 
with  a tubular  process  of  the  synovial  membrane  of  the  joint.  It  pre- 
sents many  varieties  as  to  thickness  and  strength  in  different  cases. 

The  synovial  membrane  lines  the  contiguous  surfaces  of  all  the  parts 
which  enter  into  the  composition  of  the  articulation,  giving  them  a 
smooth  and  shining  appearance.  From  the  margin  of  the  articular 
surface  of  the  femur,  it  may  be  traced  along  the  neck  of  that  bone  as 
far  as  the  insertion  of  the  capsular  ligament,  the  inner  surface  of 
which  it  lines  as  far  as  its  superior  attachment.  There  it  turns  in- 
wards over  the  cotyloid  ligament,  and  dips  into  the  cavity,  lining  its 
entire  extent,  and  finally,  guided  as  it  were  by  the  interarticular  liga- 
ment (which  it  invests  by  a funnel-shaped  process),  it  reaches  the 
head  of  the  femur,  and  invests  it  as  far  as  the  border  of  its  cartilage, 
whence  we  proceeded  in  tracing  its  reflections. 

THE  KNEE-JOINT.  (eEMORO-TIBIAL.  ) 

This  is  a ginglymus,  or  hinge-joint,  formed  by  the  condyles  of  the 
femur  above,  the  head  of  the  tibia  below,  (with  two  interposed  fibro-car- 
tilages,)  and  the  patella  in  front,  the  contiguous  surfaces  of  each  of  the 
bones  being  tipped  with  cartilage,  and  invested  by  a common  synovial 
membrane.  The  joint  is  supported  by  the  following  ligaments,  viz.,  the 
external  and  internal  lateral,  a posterior,  two  crucial,  some  fibrous  mem- 
brane, w'hich  may  be  considered  a partial  capsular  ligament;  besides 
these,  the  ligamentum  patellae  may  be  enumerated,  and  one  or  two 
other  structures  of  minor  importance  wdll  be  mentioned  in  describing 
the  details. 

The  internal  lateral  ligament  (figs.  150,^  151,)  broad  and  flat,  con- 
nects the  tuberosity  of  the  internal  condyle  of  the  femur  with  the  inner 
surface  of  the  tibia.  Interiorly  it  is  covered  by  the  tendons  of  the 
sartorius,  gracilis,  and  semitendinosus  muscles,  with  a synovial  bursa 
interposed ; internally  it  rests  on  the  synovial  membrane,  and  is  at- 
tached to  the  internal  semilunar  cartilage. 

The  external  lateral  ligamenf  is  a rounded  cord-like  fasciculus  of 
fibres,  shorter  than  the  preceding  ligament,  which  passes  from  the 
tuberosity  of  the  external  condyle  of  the  femur,  to  the  head  of  the 
fibula;  its  direction  is  almost  vertical ; its  internal  surface  corresponds 
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with  the  tendon  of  the  popliteus  muscle  and  the  external  articular 
artery,  the  external  being  covered  by  the  tendon  of  the  biceps  flexor 
cruris,  and  the  expanded  fascia  of  the  extensor  muscles.  Posterior  to 
this,  but  parallel  with  it,  another  ligament  (fig.  151,’')  is  placed,  con- 
necting the  femur  and  fibula  ; it  is  called  the  short  external  lateral  liga- 
ment. The  arrangement  of  this  second  or  accessory  part  varies ; it 
will  occasionally  be  found  to  terminate  in  the  capsular  ligament. 


[Fig.  150.  Fig.  151. 


Fig.  150.  An  anterior  view  of  the  ligaments  of  the  knee  joint.  1.  The  tendon  of  the  quadriceps  ex 
tensor  muscle  of  the  leg.  2.  Tlie  patella.  3.  The  ligamenturn  patella-,  near  its  insertion.  4,4.  The 
synovial  membrane.  5.  The  internal  lateral  ligament.  C.  The  long  external  lateral  ligament.  7.  The 
anterior  superior  tibio-fibular  liearnent. 

Fig.  151.  A posterior  view  of  the  ligaments  of  the  knee  joint.  1.  The  fasciculus  of  the  ligamenturn 
posticum  Winslowii,  which  is  derived  tVom  2,  the  tendon  of  the  semi-membranosus  muscle;  the  latter 
is  cut  short.  3.  The  process  of  the  tendon  which  spreads  out  in  the  fascia  of  the  popliteus  muscle.  4. 
The  process  which  is  sent  inwards  beneath  the  internal  lateral  ligament.  5.  The  posterior  part  of  the 
internal  lateral  ligament.  6.  The  long  external  lateral  ligament.  7.  The  short  external  lateral  liga- 
ment. 8.  The  tendon  of  the  popliteus  muscle  cut  short.  9.  The  posterior  superior  tibio-fibular  ligament. 
— W.] 

The  'posterior  ligament,  (fig.  151,^)  (ligamenturn  posticum  Winslowii, 
— Weitbr.)  broad  and  expanded,  is  a flat  plane  of  fibres,  stretched  ob- 
liquely behind  the  articulation  from  the  internal  tuberosity  of  the  tibia 
to  the  external  condyle  of  the  femur.  The  direction  of  the  greater 
part  of  its  fibres  is  from  below  upwards  and  outwards,  running  diago- 
nally across  the  joint,  being  evidently  continuous  with  the  tendon  of 
the  semi-membranosus  muscle,  of  which  they  may  he  regarded  as  a 
prolongation.  This  ligament,  however,  cannot  be  considered  as 
formed  solely  by  a reflection  of  the  tendon  of  the  semi-membranosu.-, 
or  merely  as  the  third  insertion  of  that  muscle  ; for  several  transverse 
and  perpendicular  fibres  are  observed  in  it,  distinct  from  those  of  the 
reflected  tendon.  Some  apertures  may  be  observed  between  its  fibres, 
which  transmit  the  posterior  articular  vessels. 

The  ligamenturn  patellce  (fig.  150,'®)  is  a flat  strong  band  of  tendinous 
fibres,  which  connects  the  patella  with  the  anterior  tuberosity  of  the 
tibia,  and  through  the  medium  of  it  the  extensor  muscles  are  inserted 
to  this  bone.*  Its  superior  extremity  is  attached  to  the  apex  of  t.he 

• From  this  circumstance,  together  with  the  fact  that  it  does  not  connect  pieces  of  the 
skeleton  one  to  the  other,  (the  patella  can  be  regarded  only  as  a large  sesamoid  bone  and 
an  appendage  to  muscles,)  the  so-named  ligament  is  not  unfrequenUy  or  unfitly  regarded 
as  the  tendon  of  a muscle.  It  seems  well,  however,  that  it  should,  according  to  u.sagc,  he 
noticed  among  the  ligaments,  in  consequence  of  its  close  connexion  with  the  joint;  and,  na 
the  words  of  Weitbrecht,  it  may  be  added,  “ Si  quis  vero  illud  cum  Walthero  pro  vero  liga- 
mento  habere  malit,  parurn  refragabor.” 
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patella,  and  to  a depression  on  its  posterior  surface;  its  superficial 
fibres  pass  upwards  on  the  anterior  aspect  of  the  bone,  and  become 
continuous  with  those  of  the  tendon  of  the  rectus  femoris ; the  inferior 
extremity  is  a little  expanded ; towards  the  middle  its  borders  are 
slightly  tucked  in.  The  posterior  surface  of  this  ligament  looks  to  the 
synovial  membrane  of  the  knee-joint,  from  which  it  is  separated  by 
some  adipose  substance,  as  it  is  inferiorly  from  the  tibia  by  a synovial 
bursa. 


Capsular  membrane  (membrana  capsularis, — 
Weitbr.) — Under  this  name  are  described  por- 
tions of  fibrous  membrane,  which  cover  the 
synovial  membrane  in  the  intervals  of  the  proper 
ligaments  of  the  joint  above  described.  This 
structure  is  very  thin,  and  is  connected  to  the 
patella,  to  the  femur,  tibia,-  and  the  interarticular 
cartilages.  Posteriorly  it  covers  the  condyles 
of  the  femur  beneath  the  heads  of  the  gastroc- 
nemius muscle.  In  this  situation  the  web  is 
peculiarly  slight,  and  a sesamoid  bone  will  often 
be  found  in  connexion  with  it  over  one,  and  less 
frequently  over  both  condyles. 

But  the  joint  is  much  more  efficiently  support- 
ed by  other  accessory  structures  (“  corrobora- 
tiones  accessoriae,”  as  they  have  been  named,) 
than  by  the  slender  membrane  now  pointed  out. 
These  are  derived  from  the  fibrous  expansion  of 
the  vasti  muscles  and  the  fascia  lata,  which  blend 
anteriorly  and  laterally  with  the  capsular  mem- 
brane, and  are  sometimes  considered  to  form 
part  of  it : and  under  the  same  denomination 
may  be  included  the  heads  of  the  gastrocnemius 
and  the  tendon  of  the  popliteus  muscle,  because 
of  the  support  they  afford  to  the  joint. 

The  crucial  or  oblique  ligaments  (ligamenta 
cruciata  in  poplite, — Weitbr.)  are  placed  at  the 
posterior  part  of  the  joint,  external  to  the  syno- 
vial membrane,  but  partially  invested  by  it.  As 
the  name  imports,  their  direction  is  oblique,  so 
that  they  cross  or  decussate  somewhat  like  the 
lines  of  the  letter  X ; the  posterior  one,  however, 
approaches  more  nearly  a perpendicular  direc- 
tion. One  is  named  anterior,  the  other  posterior. 
The  anterior  ligament  (fig.  152,^)  is  fixed  by  its 
lower  extremity  to  a pit,  situated  before  the  spine 
of  the  tibia,  where  it  is  connected  with  the  an- 
terior cornu  of  the  internal  semilunar  cartilage  ; 
its  upper  extremity  is  inserted  into  the  inner  side 
of  the  external  condyle  of  the  femur  ; hence  its 
direction  is  upwards,  backwards,  and  outwards. 

24* 


[Fig.  152. 


The  right  knee  joint  laid 
open  from  the  front,  in  or- 
der to  show  the  internal 
ligaments.  I.  The  cartila- 
ginous surface  of  the  lower 
extremity  of  the  femur 
with  its  two  condyles  ; the 
figure  5 rests  upon  the  ex- 
ternal ; the  figure  3 upon 
the  internal  condyle.  2. 
The  anterior  crucial  liga- 
ment. 3.  The  posterior 
crucial  ligament.  4.  The 
transverse  ligament.  5. 
The  attachment  of  the 
ligamentum  raucosum ; the 
rest  has  been  removed.  6. 
The  internal  semilunar 
cartilage.  7.  The  external 
semilunar  cartilage.  8. 
A part  of  the  ligamentum 
patellse  turned  down.  9. 
The  bursa,  situated  be- 
tween the  ligamentum  pa- 
tellrn  and  the  head  of  the 
tibia ; it  has  been  laid  open. 
10.  The  anterior  superior 
iibio-fibular  ligament.  11. 
The  upper  part  of  the  in- 
terosseous membrane ; the 
opening  above  this  mem- 
brane is  for  the  passage  of 
the  anterior  tibial  artery. 
— W.] 

The  posterior  liga- 
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ment^  is  attached  inferiorly  to  the  pit  behind  the  spine  of  the  tibia 
(where  it  is  intimately  connected  with  the  posterior  cornu  of  the 
external  semilunar  cartilage),  and  superiorly  to  the  side  of  the  inner 
condyle;  its  fibres  being  directed  upwards  and  a little  forwards.  Its 
anterior  surface  is  in  contact  with  the  last-mentioned  ligament,  and 
the  posterior  with  the  ligamentum  posticum.  Both  are  thus  implanted 
into  the  fossa  between  the  condyles. 

The  semilunar  cartilages  are  two  crescent-shaped  lamellae  of  fibro- 
cartilage,  placed  on  the  articulating  surfaces  of  the  head  of  the  tibia, 
(to  which  they  are  firmly  fixed,)  and  interposed  between  them  and  the 
condyles  of  the  femur.  The  outer  border  of  each  is  thick  and  convex, 
the  inner  thin  and  concave,  leaving  the  central  part  of  the  superior 
surface  of  the  tibia  uncovered. 

The  internal  semilunar  cartilage,  (fig.  152,®)  elongated  from  before 
backw'ards,  is  nearly  of  a semicircular  form  ; its  anterior  cornu  is 
connected  with  the  anterior  crucial  ligament,  and  is  inserted  into  the 
pit  before  the  spine  of  the  tibia  ; the  posterior  is  attached  behind  the 
spine,  and  is  in  relation  with  the  posterior  crucial  ligament ; its  thick 
border  is  connected  with  the  internal  lateral  ligament,  the  thin  one  ts 
free  and  unattached. 

The  external  semilunar  cartilage’’  forms  nearly  a complete  circle ; 
its  two  cornua,  fixed  one  before,  the  other  behind  the  spine  of  the 
tibia,  are  so  close  at  their  insertion  that  they  may  be  said  to  be  inter- 
posed between  the  insertions  of  the  internal  semilunar  cartilage.  Its 
external  border  is  connected  behind  with  the  tendon  of  the  popliteus 
muscle,  and  in  the  middle  with  the  external  lateral  ligament.  The 
superior  surface  of  the  fibro-cartilages  is  concave,  and  in  apposition 
with  the  condyles  of  the  femur  ; the  inferior  plane  rests  on  the  head  of 
the  tibia. 

Both  surfaces  of  each  semilunar  cartilage  are  invested  in  nearly 
their  entire  extent  by  the  synovial  membrane. 

Transverse  ligament. — Towards  the  front  of  the  joint  the  convex 
borders  of  the  interarticular  cartilages  are  connected  by  a slight 
transverse  band,'*  which  receives  this  name.  Its  thickness  varies 
much  in  different  bodies. 

The  synovial  membrane,  like  all  similar  structures,  forms  a shut  sac,  whose 
surface  is  continuous  throughout  its  entire  e.xtent,  and,  as  it  lines  the  contiguous 
surfaces  of  all  the  parts  entering  into  the  composition  of  the  knee-joint,  it  must 
necessarily  present  rather  a complex  arrangement.  This  complexity  is  increased 
by  the  existence  of  a small  funnel-shaped  fold  (improperly  named  ligamentum 
mucosum),  which  is  stretched  across  the  joint,  reaching  from  the  anterior  part  of 
the  joint  at  some  distance  below  the  patella  backwards  to  the  margin  of  the 
fossa,  between  the  condyles  of  the  femur.  In  order  to  exhibit  the  arrangement 
of  the  membrane,  the  joint  should  be  laid  open  by  a vertical  incision  canied 
along  the  inner  margin  of  the  patella  and  its  ligament,  leaving  the  ligamentum 
mucosum  untouched.  A lateral  view  of  the  joint  being  thus  obtained,  all  the 
parts  remaining  in  their  natural  position,  it  will  be  observed  that  the  synovial 
sac  is  intersected  and  in  a manner  divided  into  two  parts  by  a transverse  funnel- 
shaped  process  {ligamentum  mucosum) ; the  superior  one,  elongated  and  pyramidal, 
projects  by  its  summit  more  than  an  inch  above  the  patella,  its  base  correspond- 
ing with  the  breadth  of  the  process  just  named.  The  inferior  division  of  the 
membrane  is  quadrilateral,  one  side  being  made  up  of  the  lower  border  of  the 
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same  process,  and  the  smooth  surface  of  the  femur  [Fig.  153. 

with  which  it  is  continuous ; another,  by  the  articulat- 
ing surface  of  the  tibia;  posteriorly  it  corresponds 
with  the  posterior  crucial  ligament,  and  anteriorly 
with  the  part  of  the  membrane  reflected  on  the  liga- 
mentum  patellae. 

If  we  commence  at  the  superior  border  of  the  pa- 
tella to  trace  the  reflections  of  the  membrane,  we  find 
that  it  descends,  lining  its  articulating  surface ; below 
its  inferior  border  it  corresponds  with  the  ligamentum 
patellae,  from  which  it  is  separated  by  a considerable 
quantity  of  adipose  matter ; on  reaching  the  margin  of 
the  .tibia,  it  is  reflected  over  its  articulating  surfaces, 
and  also  on  both  aspects  of  the  semilunar  cartilages, 
giving  them  a smooth  investment ; round  the  crucial 
ligaments  also  it  forms  partial  investments,  enclosing 
them  as  far  as  their  attachments  to  the  femur.  The 
membrane  will  thus  be  found  to  be  guided  to  the  arti- 
culating surface  of  that  bone  at  several  points,  viz.,  by 
the  two  crucial  ligaments,  by  the  funnel-shaped  pro- 
cess, and  by  the  external  margin  of  the  semilunar  car-  the  left  knee  joint,  showing 
tUages  ; from  these  points  it  expands  over  the  condyles,  the  reflection  o(its  synovial 
and,  after  ascending  for  some  way  in  front  of  the  membrane.  1.  The  cancel- 
femur  ftormmg  a cul-de-sac  between  it  and  the  tendon  of  the  femur.  2.  1 he 
of  the  extensor  muscles),  it  passes  downwards  to  the  tendon  of  the  extensor  muscles 
margin  of  the  patella,  from  which  we  proceeded  to  of  the  leg.  3.  The  patella, 
trace  its  reflections.  At  the  sides  of  the  patella  the  "" 
membrane  forms  two  slight  folds  which  are  named 
“ alar”  ligaments  (ligamenta  alaria.) 


A longitudinal  section  of 


4.  The  ligamentum  patellte. 

5.  The  cancellous  structure  of 
the  head  of  the  tibia.  6.  A 
bursa  situated  between  the 
ligamentum  patellos  and  the 

head  of  the  tibia.  7.  The  mass  of  fat  projecting  into  the  cavity  of  the  joint  below  the  patella. 
**The  synovial  membrane.  8.  The  pouch  of  synovial  membrane  which  ascends  between  the 
tendon  of  the  extensor  muscles  of  the  leg,  and  the  front  of  the  lower  e.xlremily  of  the  femur.  9. 
One  of  the  alar  ligaments;  the  other  has  been  removed  with  the  opposite  section.  10.  The 
ligamentum  mucosum  left  entire;  the  section  being  made  to  its  inner  side.  11.  The  anterior  or 
external  crucial  ligament.  12.  The  posterior  ligament.  The  scheme  of  the  synovial  membrane, 
which  is  here  presented  to  the  student,  is  divested  of  all  unnecessary  complications.  It  may 
be  traced  from  the  sacculus  (at  8),  along  the  inner  surface  of  the  patella  ; then  over  the  adipose 
mass  (7),  from  which  it  throws  off  the  raucous  ligament  (10) ; then  over  the  head  of  the  tibia, 
forming  a sheath  to  the  crucial  ligaments  ; then  upwards  along  the  posterior  ligament  and  con- 
dyles of  the  femur  to  the  sacculus,  whence  its  examination  commenced. — W.] 


PERONEO-TIBIAL  ARTICULATION. 

The  superior  and  inferior  extremities  of  the  tibia  and  fibula  are  con- 
nected by  ligaments  and  synovial  membranes,  and  the  shafts  of  these 
bones  are  moreover  maintained  in  relation  by  an  interosseous  mem- 
brane. 

The  contiguous  extremities  of  the  bones  present  superiorly  two  flat 
oval  surfaces  covered  with  cartilage,  which  are  closely  applied  to  one 
another,  and  retained  in  situ,  1,  by  an  anterior  ligament,  (ligamentum 
superius  anticum,)  (figs.  152,^®  154,^)  which  is  a broad  flat  band  of 
fibres,  passing  obliquely  upwards  and  inwards,  from  the  head  of  the 
fibula  to  the  internal  tuberosity  of  the  tibia  ; it  is  covered  and  strength- 
ened by  the  tendon  of  the  biceps  flexor  cruris;  2,  by  a posterior  liga- 
i ment,  (ligamentum  superius  posticum,)  (fig.  151,®)  similarly  disposed 
1 behind  the  articulation,  but  stronger  and  thicker ; 3,  by  a synovial  mem- 
brane, which  lines  the  articulating  surfaces  of  the  bones  and  ligaments, 
j It  not  unfrequently  happens  that  the  synovial  membrane  is  continuous 
1 
1 
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with  that  of  the  knee-joint,  of  which,  in  such  cases,  it  might  be  con- 
sidered a prolongation. 

The  interosseous  membrane,  (septum  longitudi- 
Figr- 154.  nale  interosseum,)  (fig.  154,^)  which  connects  the 

bodies  of  the  tibia  and  fibula,  flat  and  membra- 
nous, is  composed  of  a series  of  parallel  fibres, 
extending  obliquely  between  the  external  ridge  of 
the  tibia,  and  the  ridge  on  the  inner  surface  of 
the  fibula.  Most  of  the  fibres  run  outwards  and 
downwards,  others  cross  them ; and  the  mem- 
brane they  compose  is  broader  above  than  be- 
low, and  presents  in  the  former  situation  an 
elongated  opening  for  the  transmission  of  the 
^anterior  tibial  vessels,  and  inferiorly  a small 
aperture  for  the  passage  of  the  anterior  branch 
of  the  fibular  artery. 

The  inferior  extremities  of  the  tibia  and  fibula 
present  two  articulating  surfaces,  of  which  that 
of  the  former  is  concave,  and  receives  the  tatter, 
which  is  convex,  both  being  for  a little  way 
covered  with  cartilage  ; these  are  connected  by 
four  ligaments  and  a synovial  membrane. 

1.  The  anterior  ligament  (tibio-fibular)  (fig. 
154,’’)  is  a flat  band  of  fibres,  extended  obliquely 
between  the  heads  of  the  bones,  the  direction  of  its 
fibres  being  downwards  from  the  tibia  to  the  fibula. 

2.  The  fosterior  ligam,ent,  (fig.  155,®)  somewhat 
triangular,  is  similarly  disposed  behind  the  arti- 
culation ; its  external  surface  is  covered  by  the 
peronei  muscles. 

' 3.  The  transverse  ligament,  (fig.  155,®)  longer 

A part  of  the  femur,  the  but  narrower  than  the  former,  with  which  its 

patella,  the  bones  of  the  leg,  fibres  are  closelv  connected,  being  placed  imme- 
aml  a ranee  01  those  of  the  i-.i,,  , r . i i 

foot  of  the  left  side  are  diately  below  it,  extends  trom  the  external  mal- 

yiewed  in  front.  Some  leolus  to  the  tibia  at  a short  distance  from  its 
lieaments  of  the  knee-joint  ii  i c .1  . • 1 j 

are  distinguishable.  1.  Su-  malleolar  process;  it  lorms  the  posterior  boundary 
perior  anterior  tibio-fibular  of  the  ankle-ioint. 

membrane.  3,  points  to  the  f he  injerior  interosseous  ligament  conshsts 

anterior  inferior  ligament,  of  some  short  dense  fibres,  which  connect  the 
Middle°d1vision*^^^^^^  lower  ends  of  the  bones,  as  the  great  interosseous 

lateral; and  6, anterior  divi-  ligament  does  their  bodies  ; it  cannot  be  seen  until 
iigament^o™ankiIjo^^^^  anterior  and  posterior  ligaments  are  removed, 

and  the  bones  in  some  degree  separated. 

The  synovial  membrane  which  covers  the  articular  surfaces  of  the 
bones  is  derived  from  that  of  the  ankle-joint. 


THE  ANKLE-JOINT. 

This  articulation  consists  of  the  inferior  extremities  of  the  tibia  and 
fibula,  united  so  as  to  form  an  arch,  into  which  the  superior  convex 
surface  of  the  astragalus  is  received.  Their  contiguous  surfaces  are 
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covered  with  cartilage,  lined  by  a synovial  membrane,  and  retained  in 
contact  by  the  following  ligaments.  The  internal  lateral  ligament 
(figs.  154,^  and  155,'*)  (ligamentum  deltoides)  is  a flat  fasciculus  of  fibres 
much  broader  at  the  lower  than  the  upper  extremity.  One  extremity 
is  attached  to  the  inferior  border  of  the  internal 
malleolus,  the  other  to  the  inner  side  of  the  astra-  [Fig- 155. 

gains,  the  os  calcis,  and  the  scaphoid  bone.  The 
ligament  is  covered  by  the  tendons  of  the  tibia- 
lis posticus  and  flexor  longus  digitorum  pedis 
muscle. 

The  external  lateral  ligament  consists  of  three 
distinct  fasciculi  of  fibres,  separated  by  intervals, 
and  disposed  in  different  directions.  1.  The 
central  one  (figs.  154,®;  155,®)  {ligamentum  fibidce 
medium)  descends  from  the  extremity  of  the 
fibula,  and  is  inserted  into  the  middle  of  the  ex- 
ternal surface  of  the  os  calcis.  It  is  crossed  by 
the  tendons  of  the  peroneus  longus  and  brevis 
muscles.  2.  The  anterior  fasciculus  (fig.  154®) 

{ligamentum  jihulce  anterius)  passes  obliquely 
forwards  from  the  inferior  extremity  of  the 
fibula,  to  the  anterior  border  of  the  articular 
surface  of  the  astragalus ; it  is  the  shortest  of 
the  three.  3.  The  posterior,  (fig.  155,®)  {hga- 
mentum  Jibulce  posterius,)  the  strongest  of  the 
three  ligaments,  passes  obliquely  backwards 
from  the  extremity  of  the  fibula  towards  the 
posterior  surface  of  the  astragalus,  where  it  is 
inserted  into  the  border  of  the  groove  for  the 
tendon  of  the  flexor  longus  pollicis. 

Anterior  tibio-tarsal  ligament. — At  the  anterior 
aspect  of  the  joint  is  a broad  thin  membranous  band,  (fig.  154,’’)  com- 
posed of  irregular  fibres,  extended  obliquely  from  the  border  of  the 
articulating  surface  of  the  tibia  to  the  margin  of  the  pulley-like  surface 
of  the  astragalus.  This  ligament  is  covered  by  the  tendons  of  the 
extensor  muscles. 

The  synovial  membrane,  after  having  invested  the  articulating  sur- 
face of  the  astragalus,  is  reflected  upwards  at  each  side  upon  the  late- 
ral ligaments,  and,  at  the  anterior  and  posterior  part  of  the  joint,  upon 
the  corresponding  fibrous  structures,  so  as  to  reach  the  articulating 
surfaces  of  the  tibia  and  fibula  by  several  points  at  once.  These  it 
lines  in  their  entire  extent,  and  also  sends  upwards  between  them  a 
process  which  reaches  as  far  as  the  inferior  interosseous  ligament;  so 
that  the  inferior  articulation  between  these  bones  may  be  said  to  form 
part  of  the  ankle-joint,  as  both  are  lined  by  the  same  synovial  membrane. 


A posterior  view  of  the 
ankle-joint.  1.  The  lower 
part  of  the  interosseous 
membrane.  2.  The  poste- 


3.  The  transverse  ligament. 

4.  The  internal  lateral  liga- 
ment. 5.  The  posterior 
fasciculus  of  the  internal 
lateral  ligament.  6.  The 
middle  fasciculus  of  the  ex- 
ternal lateral  ligament.  7. 
The  synovial  membrane  of 
the  ankle-joint.  8.  The  os 
calcis. — W.] 


ARTICULATIONS  OF  THE  FOOT. 

I The  foot  being  divided  into  the  tarsus,  metatarsus,  and  phalanges, 
j its  different  parts  are  respectively  bound  together  by  ligaments,  and  all 
! are  united  so  as  to  form  a whole. 

The  seven  bones  of  which  the  tarsus  consists  may  be  divided  into 
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two  sets  : the  os  calcis  and  astragalus  forming  the  first ; the  scaphoid, 
cuboid,  and  three  cuneiform  bones,  the  second.  And  their  complica- 
ted articulations  will  be  arranged  in  three  divisions. — a.  In  the  first 
wilt  be  placed  the  articulations  of  the  bones  of  the  first  row  or  set  one 
with  the  other. — b.  Tlie  second  division  will  contain  the  connexion  of 
the  first  set  with  the  bones  of  the  second. — c.  And  the  last  will  com- 
prise the  connexions  of  those  (the  second  set  of  bones)  one  with 
another. 

A.  ARTICULATION  OF  THE  FIRST  RANGE  OF  TARSAL 
BONES  ONE  WITH  THE  OTHER. 

The  astragalus  with  the  calcaneum. — The  astragalus  is  connected 
to  the  calcaneum  by  three  ligaments,  the  chief  of  which  is  situated  bc’ 
tween  the  bones,  and  unites  them  somewhat  after  the  manner  that 
bivalve  shells  are  connected  by  their  muscle.  This  is  termed  the  inter- 
osseous  ligament;  its  breadth  from  side  to  side  is  more  than  an  inch; 
the  fibres  of  which  it  is  composed  pass  perpendicularly  between  the 
bones,  one  extremity  being  fixed  to  the  groove  between  the  articula- 
ting surfaces  of  the  calcaneum,  the  other  to  a corresponding  depres- 
sion in  the  astragalus.  The  posterior  ligament  connects  the  poste- 
rior border  of  the  astragalus  with  the  upper  surface  of  the  calca- 
neum ; its  fibres  are  oblique,  its  length  and  breadth  not  more  than 
three  or  four  lines.  The  external  ligament  is  a slight  fasciculus  which 
descends  perpendicularly  from  the  under  surface  of  the  astragalus  to 
the  external  side  of  the  calcaneum ; its  direction  is  parallel  with  the 
middle  division  of  the  external  lateral  ligament  of  the  ankle-joint.  It 
may  be  farther  observed,  that  as  the  astragalus  is  wedged- in  between 
the  malleoli,  and  as  the  lateral  ligaments  pass  downwards  from  these 
to  the  os  calcis,  they  must  contribute  somewhat  to  retain  the  astraga- 
lus in  its  proper  position  with  regard  to  the  latter  bone. 

Synovial  membrane. — There  are  two  sets  of  articular  surfaces  by 
which  the  astragalus  and  calcaneum  are  in  contact.  The  posterior 
one  has  a separate  synovial  sac ; while  the  membrane  which  lines  the 
anterior  articulation  is  continued  forw'ards  between  the  astragalus  and 
the  scaphoid  bone. 

B.  ARTICULATION  OF  THE  FIRST  SET  OF  TARSAL 
BONES  WITH  THE  SECOND. 

This  heading  includes — 1.  The  articulation  of  the  os  calcis  with  the 
cuboid.  2.  The  os  calcis  with  the  scaphoid.  3.  The  astragalus  with 
the  scaphoid. 

The  calcaneum  with  the  cuboid  bone. — The  connexion  between  these 
bones  is  maintained  by  three  ligaments  and  a synovial  membrane. 
The  superior  calcaneo-cuboid  ligament  is  a broad  flat  band  of  fibres, 
which  connects  the  anterior  and  superior  surface  of  the  calcaneum 
with  the  adjacent  part  of  the  cuboid  bone.  The  inferior  ligament 
consists  of  two  distinct  fasciculi  of  fibres,  differing  in  form  and  attach- 
ments ; of  which  orte  is  superficial,  the  other  deep-seated.  The  super- 
ficial one,  called  the  long  plantar  ligament  (fig.  156,^)  (ligamentum 
longum  plantoe)  is  the  longest  of  the  tarsal  ligaments.  Its  fibres,  at- 
tached posteriorly  to  the  inferior  surface  of  the  calcaneum,  pass  hori- 
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zontally  forwards,  and  become  intimately  connected  with  the  rough 
tuberosity  on  the  under  surface  of  the  cuboid  bone ; the  greater  num- 
ber of  them  are  continued  forwards,  and  terminate  at  the  base  of  tbe 
third  and  fourth  metatarsal  bones,  after  covering  the  tendon  of  the 
peroneus  longus  muscle.  The  deep-seated  plantar  calcaneo-cuboid 
ligament^  lies  close  to  the  bones,  being  separated  from  the  former  by 
some  cellular  tissue ; its  breadth  is  considerable,  its  length  scarcely  an 
inch,  one  extremity  being  attached  to  the  calcaneum  before  the  long 
ligament,  the  other  (somewhat  expanded)  to  the  under  surface  of  the 
cuboid  bone. 


[Fig.  156. 


Internal  or  interosseous  calcaneo-cuhoid  ligament. — Besides  the  pre- 
ceding ligaments  there  is  another  series  of  fibres 
placed  deeply  between  the  bones  in  the  sinus  or 
pit  between  the  astragalus  and  os  calcis  (its  an- 
terior part).  These  extend  from  the  os  calcis  to 
the  inner  side  of  the  cuboid ; and  with  these  are 
others  which  are  directed  from  the  same  part  of 
the  os  calcis  inwards  to  the  scaphoid  bone.  Both 
may  be  considered  as  interosseous  ligaments. — 

A synovial  membrane  lines  the  contiguous  sur- 
faces of  the  two  bones,  and  is  necessarily  re- 
flected upon  the  articular  aspects  of  the  liga- 
ments. 

The  calcaneum  with  the  scaphoid  bone. — This 
is  effected  by  means  of  two  ligaments,  their  sur- 
faces not  being  in  contact.  Of  these  ligaments, 
the  inferior,  or  plantar  one,  (fig.  156,®)  {lig amen- 
tum calcaned-scaphoideum  inferius,  — Meckel,) 
much  the  larger,  passes  forwards  and  inwards 
from  the  extremity  of  the  calcaneum  to  the  infe- 
rior surface  of  the  scaphoid  bone ; its  fibres  are 
flat  and  horizontal,  and  in  contact  inferiorly  with 
the  tendon  of  the  tibialis  posticus  muscle;  supe- 
riorly they  form  part  of  the  fossa  which  receives  i- The  os  calcis. 

the  head  oi  the  astragalus,  and  are  lined  by  the  tuberosity  of  the  scaphoid 
synovial  membrane,  which  is  continued  forward  P*®";. 

y I . ’ . , . - , , tar  ligament.  5.  Part  ol 

from  the  anterior  articulation  of  the  astragalus  the  deep-seated  caicaneo- 

and  os  calcis.  The  external,  dorsal,  or  inter-  cuboid  ligament.  6.  The 

, /T  1 1*1  calcaneo-scaphoid  ligament. 

osseous  ligament  (llg,  calcaneo-scaphoideum  ex-  7.  The  plantar  tarsal  Jiga- 
ternum)  forms  the  external  boundary  of  the  ca-  8,  8.  The  tendon  of 

^ ^ the  peroneus  longus  muscle. 

vity  just  mentioned  ; its  fibres,  very  short,  are  9,  9.  Plantar  tarso-meta- 
directed  from  behind  forwards  between  the  con-  |?rsai ligaments.  lO.Piantar 
tiguous  extremities  of  the  bones.  As  it  lies  deep-  phalangeal  articulation  of 
ly  at  the  anterior  part  of  the  fossa  between  the  *°e;  the  same 

. I 1 i-\  1-  ligament  is  seen  upon  the 

astragalus  and  os  calcis  (sinus  pedis),  and  is  other  toes.  11.  Lateral 

actually  between  the  bones,  the  ligament  may  ligaments  of  the  metatarso- 
1 j j • . T ° • -.1  phalangeal  articulation.  12. 

be  regarded  as  interosseous,  in  connexion  with  Transverse  ligament.  i3. 

it  is  another  bundle  of  fibres  already  described  The  lateral  ligaments  of  the 

as  reaching  from  the  os  calcis  to  the  inner  part  fhe^irrffiigamemfa^^^^ 
of  the  cuboid.  upon  the  other  toes.— W.] 


The  ligaments  of  the  sole 
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The  astragalus  laith  the  scaphoid  hone. — The  astragalus  forms  with 
the  scaphoid  bone  a ball-and-socket  joint.  The  anterior  articulating 
surface  of  the  calcaneum,  and  the  inferior  calcaneo-scaphoid  ligament, 
also  may  be  said  to  enter  into  this  articulation,  as  all  the  parts  here 
mentioned  are  lined  by  a common  synovial  membrane.  On  the  dorsum 
of  the  foot  the  astragalus  is  retained  in  its  situation  by  the  ligamentum 
astragalo-scaphoideum,  a broad  band  of  fibres  extending  obliquely  for- 
wards from  the  anterior  extremity  of  the  astragalus  to  the  superior 
surface  of  the  scaphoid  bone.  It  is  covered  by  the  extensor  tendons. 
The  place  of  an  inferior  ligament  to  connect  these  bones  is  occupied 
by  the  calcaneo-scaphoid  ligament,  on  which  the  astragalus  rests;  and 
this  bone  wants  the  security  against  displacement  which  would  be 
aftbrded  by  the  connexion  of  its  inferior  surface  with  the  scaphoid 
bone.  But  on  this  arrangement  of  the  bones  and  ligaments  depends 
in  a great  measure  the  elasticity  of  the  arch  of  the  foot,  as  well  as  the 
freedom  of  motion  which  belongs  to  this  part  of  the  tarsus. — The 
synovial  membrane  lines  the  concave  surface  of  the  scaphoid  bone,  the 
calcaneo-scaphoid  ligament,  and  the  elongated  articulating  surface  of 
the  calcaneum ; from  these  it  is  reflected  to  the  under  surface  of  the 
astragalus  and  its  scaphoid  ligament,  and  so  to  the  bone  of  that  name 
from  which  we  began  to  trace  it.  In  other  words,  the  synovial  mem- 
brane of  this  joint  is  continued  from  the  anterior  of  the  two  joints 
formed  between  the  os  calcis  and  astragalus. 

C.  ARTICULATIONS  OF  THE  SECOND  SET  OR  RANGE  OF 
TARSAL  BONES  ONE  WITH  ANOTHER. 

The  second  range  of  the  tarsal  bones,  viz.,  the  scaphoid,  cuboid, 
and  three  cuneiform,  are  connected  together  in  the  following  manner. 

1.  The  scaphoid  and  cuboid  bones,  when  in  contact,  which  is  not 
always  the  case,  present  two  small  articulating  surfaces,  at  their  edges 
covered  with  cartilage,  and  lined  by  a synovial  membrane.  They 
are  connected  by  a dorsal  ligament,  composed  of  short  thin  fibres,  ex- 
tended obliquely  between  the  two  bones;  a plantar,  situated  in  the  sole 
of  the  foot,  and  composed  of  transverse  fibres ; and  an  interosseous 
ligament,  which  intervenes  between  the  bones,  and  is  attached  to  their 
contiguous  surfaces. 

2.  The  cuboid  and  the  external  cuneiform  bones  are  connected  by  a 
dorsal  ligament,  which  is  a thin  fasciculus  of  fibres  extended  between 
them ; a plantar  ligament,  whose  fibres  are  transverse,  and  rather  in- 
distinct; and  a series  of  interosseous  fibres  connected  to  their  neigh- 
bouring sides.  Betw'een  these  two  bones  a distinct  articulation  is 
formed  by  cartilaginous  surfaces,  lined  by  a process  of  the  same 
synovial  membrane  which  belongs  to  the  scaphoid  and  cuneiform 
bones. 

3.  The  scaphoid  and  the  cuneiform  bones  are  held  together  by  dorsal 
and  plantar  ligaments.  It  will  be  recollected  that  the  scaphoid  bone 
articulates  with  the  three  cuneiform,  by  the  smooth  faces  on  its  an- 
terior surface.  The  dorsal  ligaments,  three  in  number,  pass  from  the 
superior  surface  of  the  scaphoid  to  the  first,  second,  and  third  cuneiform 
bones,  into  which  they  are  inserted.  The  plantar  ligaments,  which 
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are  similarly  disposed  on  the  under  surface  of  the  bones,  but  not  so 
strongly  marked,  are  continuous  with,  or  offsets  from,  the  tendon  of 
the  tibialis  posticus. 

4.  The  three  cuneiform  bones  are  connected  by  transverse  dorsal 
ligaments  and  strong  interosseous  fibres,  whi«h  (latter)  are  their  most 
efficient  means  of  union.  Plantar  ligaments  can  scarcely  be  said  to 
exist  for  the  connexion  of  these  bones;  the  internal  one  is  broader  and 
stronger  than  the  other.  The  contiguous  smooth  surfaces  of  the  bones 
are  lined  by  synovial  membrane  continued  forward  from  the  articula- 
tions last  described. 

ARTICULATION  OF  THE  TARSUS  WITH  THE  METATARSUS. 

The  four  anterior  bones  of  the  tarsus,  viz.,  the  three  cuneiform  and 
the  cuboid,  articulate  with  the  metatarsus.  The  first  and  third  cunei- 
form bones  project  beyond  the  others,  so  that  the  anterior  extremity 
of  the  tarsus  is  very  irregular.  The  first  metatarsal  bone  articulates 
with  the  internal  cuneiform;  the  second  is  wedged  in  between  the  first 
and  third  cuneiform,  and  rests  against  the  middle  one;  the  third  meta- 
tarsal bone  articulates  with  the  extremity  of  the  corresponding  cunei- 
form, and  the  two  last  with  the  cuboid  bone.  The  articular  surfaces 
of  the  bones  are  lined  by  synovial  membranes,  and  they  are  held  in 
contact  by  dorsal  and  plantar  and  interosseous  ligaments. 

The  dorsal  ligaments  are  flat,  thin  bands  of  parallel  fibres,  which 
pass  from  behind  forwards,  connecting  the  contiguous  extremities  of 
the  bones  just  mentioned.  Thus  the  first  metatarsal  bone  receives  a 
broad  thin  band  from  the  corresponding  cuneiform  bone;  the  second 
receives  three,  which  converge  to  its  upper  surface,  one  passing  from 
each  cuneiform  bone;  the  third  has  one  from  the  third  bone  of  that 
name;  and,  finally,  the  two  last  are  bound  by  broad  fasciculi  to  the 
cuboid  bone.  The  'plantar  set  is  disposed  with  less  regularity;  the 
first  and  second  are  more  strongly  marked  than  the  corresponding 
ligaments  on  the  dorsal  surface;  and  the  fourth  and  fifth  metatarsal 
bones,  which  are  connected  by  but  a few  scanty  fibres  to  the  cuboid, 
receive  support  from  the  sheath  of  the  peroneus  longus  muscle.  Liga- 
mentous bands  stretch  in  an  oblique  or  transverse  direction  from  the 
internal  cuneiform  to  the  second  and  third  metatarsal  bones,  and  from 
the  external  cuneiform  to  the  fifth  metatarsal. 

The  interosseous  ligaments  have  especial  interest,  because  of  the 
difficulty  they  wmuld  occasion  in  separating  the  metatarsus  from  the 
tarsus  (should  this  operation  be  considered  a desirable  one)  in  conse- 
quence of  their  deep  position  between  the  bones.*  a.  The  internal 
and  largest  of  these  lies  to  the  outer  side  of  the  first  cuneiform  bone, 
and  extends  from  this  bone  to  the  neighbouring  side  of  the  second 
metatarsal,  as  well  as  to  the  first  metatarsal,  h.  The  external  inter- 
osseous ligament  separates  the  articulation  of  the  fourth  and  fifth  meta- 
tarsal bones  from  the  rest.  It  connects  the  outer  side  of  the  external 

* Attention  was  first  particularly  directed  to  these  ligaments  by  M.  Lisfranc,  in  con- 
nexion with  the  amputation  of  the  foot  through  the  tarso- metatarsal  articulation.  See 
“ Manuel  des  Operations  Chirurgicales,  &c.  Par  J.  Coster.”  3e  edit.  Paris,  1829. 
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cuneiform  bone  to  the  same  side  of  the  third  metatarsal,  c.  Some 
fibres,  of  less  strength  and  importance  than  the  preceding,  are  observ- 
able in  another  situation,  namely,  on  the  outer  side  of  the  second  meta- 
tarsal bone,  connecting  it  to  the  middle  cuneiform.  These  fibres,  from 
their  position,  constitute  a middle  interosseous  ligament. — The  con- 
nexions of  the  interosseous  ligaments  may  be  found  to  vary  somewhat 
from  those  here  stated.  They  may  be  connected  at  the  same  time  to 
the  contiguous  angles  of  two  tarsal  and  two  metatarsal  bones. 

Synovial  membranes. — There  are  three  synovial  membranes  in  this 
irregular  series  of  articulations,  a.  One  belongs  to  the  internal  cunei- 
form and  the  first  metatarsal  bone.  The  joint  formed  between  these 
two  bones  is  altogether  distinct  and  out  of  the  range  of  the  rest. 
h.  Another  synovial  membrane  is  reflected  from  the  cuboid  to  the 
fourth  and  fifth  metatarsal  bones;  and  this  is  isolated  on  the  inner  side 
by  the  external  interosseous  ligament,  c.  The  third  or  middle  one  is 
an  elongation  of  the  synovial  membrane  lining  the  articulations  of  the 
scaphoid  and  cuneiform  bones,  which  is  continued  to  the  articulations 
formed  between  the  two  external  of  the  last-named  bones,  and  the 
second  and  third  metatarsal. 

CONNEXION  OF  THE  METATARSAL  BONES  WITH  ONE 
ANOTHER. 

The  metatarsal  bones  are  bound  together  at  their  tarsal  and  digital 
ends ; very  firmly  in  the  former,  and,  on  the  other  hand,  loosely  in  the 
latter  situation. 

The  tarsal  ends  or  bases  of  the  four  outer  bones  articulate  one  with 
another,  having  lateral  articular  surfaces  which  are  covered  by  synovial 
membrane,  and  they  are  connected  by  dorsal,  plantar,  and  interosseous 
ligaments.  The  dorsal  and  plantar  (fig.  156,®)  ligaments  are  short 
transverse  bands  stretching  from  one  bone  to  another,  and  placed  in 
the  manner  which  their  names  sufficiently  indicate.  The  interosseous 
fibres,  lying  deeply  between  the  bones,  occupy  the  non-articular  parts 
of  their  lateral  surfaces.  They  are  very  resistant.  The  articular  sur- 
faces are  covered  by  synovial  membrane,  which  in  each  is  continued 
forward  between  these  bones  from  that  lining  the  joints  formed  by 
their  terminal  surface  and  the  tarsal  bones.  The  first  metatarsal  docs 
not  articulate  with  the  second. 

Transverse  metatarsal  ligament. — The  digital  extremities  or  heads 
of  the  metatarsal  bones  are  loosely  connected  by  a transverse  band 
(fig.  156,’®)  which  is  identical  in  its  arrangement  with  the  corresponding 
structure  in  the  hand ; hut  with  this  exception,  namely,  that  it  extends 
to  the  great  toe,  whereas  the  other  does  not  reach  the  thumb. 

ARTICULATIONS  OF  THE  METATARSAL  BONES  WITH  THE  DIGITAL 
PHALANGES,  AND  OF  THE  LATTER  ONE  WITH  ANOTHER. 

The  heads  of  the  metatarsal  bones  are  connected  with  the  srnail 
concave  articular  surfaces  of  the  first  phalanges  by  two  lateral  liga- 
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ments,  an  inferior  ligament,  and  a synovial  membrane,  similar  in 
every  respect  to  those  which  belong  to  the  corresponding  parts  of  the 
hand'  {ante,  page  273). 

The  articulations  of  the  phalanges  with  one  another  are  also  con- 
structed on  the  same  principle  as  those  of  the  superior  extremity  (page 
273).  In  each,  the  bones  are  held  in  contact  by  two  lateral  ligaments 
(fig.  156,^®)  and  an  anterior  ligament,  the  surfaces  being  lined  by  a 
synovial  membrane. 


i 


APONEUROLOG  Y. 


FASCIA. 

The  fascias,  composed  ultimately  of  layers  of  shining  fibres  arranged 
in  a more  or  less  reticular  form  and  connected  by  dense  cellular  tissue, 
constitute  a series  of  comparatively  inelastic  and  unyielding  fibrous 
membranes,  which  invest  and  support  the  various  soft  parts  composing 
the  trunk  and  the  limbs. 

Connected  through  the  medium  of  the  periosteum  with  certain  parts  of 
the  skeleton,  the  fasciae  serve  not  only  to  encase  individually,  but  to 
bind  down  collectively,  and  keep  in  place,  the  muscles  and  their  ten- 
dons. They  vary  much  from  the  ordinary  thickness  in  certain  situa- 
tions, being  thin  and  indistinct  in  some  parts,  while  they  become 
stronger  and  more  defined  in  others,  especially  where,  from  some 
cause,  as  the  sudden  change  in  the  direction  of  a tendon,  there  is  more 
than  usual  danger  of  displacement  of  parts  during  muscular  action. 

Where  flat  muscles  enclose  certain  large  viscera  (as  on  the  abdo- 
men), fasciae  form  similar  continuous  expansions  on  their  inner  sur- 
face, and  these  also  vary  in  their  strength  in  different  parts,  as  it  were 
with  the  necessity  for  their  existence. 

By  Bichat,  fasciae  have  been  named  aponeuroses  of  investment,  to 
distinguish  them  from  proper  tendinous  expansions  or  aponeuroses  of 
insertion  (of  muscles),  of  which  the  tendons  of  the  occipito-frontalis 
and  of  the  external  abdominal  muscles  may  be  taken  as  examples. 
Practically,  however,  this  distinction  is  not  so  absolute  as  it  may,  for 
systematic  description,  be  convenient  to  assume,  inasmuch  as  in  both 
classes  some  aponeuroses  are  found  to  serve  the  double  purpose  of  in- 
vestment and  insertion.  Thus  fasciae  are  often  observed,  on  the  one 
hand,  to  give  origin  to  muscular  fibres,  as  illustrated  in  the  gluteus 
medius  and  the  muscles  of  the  fore-arm  ; and  on  the  other  hand,  to  af- 
ford insertion  to  tendons,  or  to  offsets  from  tendons,  passing  in  their 
immediate  neighbourhood.  Examples  of  the  insertion  of  tendinous 
fibres  to  fasciae  are  afforded  by  the  gluteus  maximus  and  the  biceps 
brachialis.  The  connexion  between  fasciae  and  muscles  is  met  with 
on  the  surface  of  the  limbs,  and  more  particularly  over  parts  which 
undergo  much  change  in  figure  during  muscular  action;  and  the  effect 
of  the  arrangement  would  therefore  appear  to  be, — in  addition  to  its 
use  in  enlarging  the  extent  of  origin  for  muscular  fibres,  and  in  econo- 
mising the  osseous  surface  for  the  insertion  of  muscles, — to  insure  a 
proper  degree  of  tension  in  membranes  which  are  not  well  fitted  by 
their  physical  properties  alone  to  accommodate  themselves  completely 
and  accurately  to  such  changes.  Hence,  also,  in  certain  situations 
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distinct  muscles  are  provided  for  this  especial  purpose,  as,  for  example, 
the  tensor  of  the  fascia  of  the  thigh  (tensor  vaginae  femoris),  and  that 
of  the  palmar  fascia  (palmaris  longus). 

The  connexion  between  investing  fasciae  and  the  periosteum  is  of 
much  importance,  and  it  is  so  intimate  as  to  have  induced  Bichat  to 
consider  the  periosteum  as  the  centre  of  the  aponeurotic  system 
generally.* 

Wherever  a margin  or  surface  of  bone  is  unoccupied  or  uncovered 
by  muscle  or  tendon  (f.  e.  where  it  is  subcutaneous,  as  the  spine  of  the 
tibia,  or  where  it  forms  part  of  a large  visceral  cavity,  as  the  brim  of 
the  pelvis),  the  investing  fascia  is  immediately  connected  with  the 
periosteum,  thus  constituting  a sort  of  septum,  which  would  prevent 
the  handle  of  a scalpel,  for  example,  from  being  pushed  freely  under 
every  part  of  what  appears  a continuous  membrane. 

Where  the  bone  lies  at  a considerable  distance  from  the  surface, 
the  fasciae  are  still  freely  connected  with  the  periosteum  through  the 
medium  of  deep  prolongations  which  pass  between  the  muscles.  Some 
of  these,  usually  stronger  than  the  rest,  dip  directly  between  separate 
groups  of  muscles,  and  are  named  intermuscular  septa,  as  the  inter- 
muscular partitions  of  the  thigh,  which  separating  respectively  the  ex- 
tensor, the  adductor,  and  the  flexor  muscles  of  the  leg,  connect  the 
fascia  lata  with  the  periosteum  of  the  femur. 

In  other  situations,  where  the  organs  of  various  kinds  are  assembled 
together,  and  where  the  muscles  are  less  clearly  divided  into  parallel 
groups,  as  in  the  neck,  these  deeper  processes  of  fascia  have  a much 
more  complicated  course  and  mode  of  insertion,  often  appearing  to 
split  and  encase  muscles,  and  occasionally  strengthening  the  sheaths 
of  important  vessels.  The  complication  is,  in  fact,  a consequence  of 
the  complication  of  the  parts  held  together  by  the  fascia.  In  parts 
which  are  frequently  the  seat  of  surgical  operation  (as  the  groin,  in 
consequence  of  the  occurrence  of  hernias),  some  of  these  secondary 
processes  of  fascia  have  much  interest  for  the  practical  surgeon,  and 
they  are  therefore  deemed  worthy  of  a careful  description ; but  in 
other  cases  it  is  unnecessary  to  enter  on  any  detailed  description  of 
them. 


SUPERFICIAL  FASCIA. 

Under  this  name  has  been  described  another  series  of  membranes, 
differing  in  strength,  texture,  appearance,  connexions,  and  uses  from 
those  just  alluded  to,  and  allied  to  them  only  in  the  fact  of  their  form- 
ing a general  membranous  investment  to  the  body  and  limbs. 

Immediately  beneath  the  skin,  and  between  it  and  the  true  fascia, 
is  found  in  most  parts  of  the  body  an  imperfectly  membranous  struc- 
ture, composed  of  fibrous  and  cellulo-fibrous  tissue,  containing  within 
its  meshes  a varying  quantity  of  fat,  and  between  its  laminae  the  su- 
perficial vessels  and  nerves  as  they  course  obliquely  from  under  the 
deep  or  true  fascia  to  enter  the  integument. 

The  superficial  fascia  may  be  traced  as  a continuous  membrane 

* “ Anatomie  Generate,”  nouvelle  6dit.  par  Beclard  et  Blandin ; Paris,  1830 ; t.  3,  p.  209 . 
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over  nearly  ihe  whole  body  ; but,  whilst  in  some  parts,  as  in  the  groin, 
it  is  so  thick  as  to  be  capable  of  subdivision  into  several  layers  by  the 
knife,  in  others,  as  the  palms  of  the  hands,  it  is  so  closely  united  with 
the  skin  on  one  aspect,  and  with  the  true  fascia  on  the  other,  that  it 
cannot  be  demonstrated,  and  can  only  theoretically  be  said  to  exist. 

The  principal  function  of  the  superficial  fascia  appears  to  be  that  of 
permitting  with  safety  a certain  amount  of  motion  between  t,he  elastic 
skin  and  the  less  yielding  fascia  beneath  it,  whilst  it  also  unites  those 
structures  one  to  the  other. 

In  accordance  with  this  view,  it  will  generally  be  found  that  the 
structure  in  question  is  most  distinct  wherever  the  skin  is  loose  and 
movable  over  the  subjacent  soft  parts,  as  over  the  groin,  the  scrotum, 
and  the  anterior  part  of  the  perineum  ; and  that,  where  bursas  are 
superadded  to  facilitate  this  movement  still  further,  it  is  in  the  super- 
ficial fascia  that  they  are  developed.  Where  muscular  fibres  are 
directly  inserted  into,  and  act  upon,  the  skin,  the  superficial  fascia  can 
be  hardly  said  to  exist.  For  example,  over  the  platysma  myoides  in 
the  neck,  the  superficial  sphincter  of  the  anus,  and  the  orbicularis  pal- 
pebrarum and  other  muscles  of  the  face,  the  muscular  fibre  so  closely 
adheres  to  the  under  surface  of  the  skin,  that  there  is  no  substance 
intervening  of  sufficient  importance  to  require  description  as  an  inde- 
pendent structure. 

The  superficial  fascia  is  irregularly  adherent  on  both  its  surfaces;  * 
but  the  only  connexions  that  it  will  be  desirable  further  to  particularise 
are  those  which,  in  certain  situations,  it  contracts  with  the  true  invest- 
ing fasciae. 

Having  thus  pointed  out  the  distinction  between  superficial  and  true 
fasciae,  it  will  be  more  convenient  to  examine  them  together  as  they 
exist  in  different  parts  of  the  body,  than  to  treat  of  them  under  sepa- 
rate and  independent  heads. 

FASCIA  OF  THE  HEAD  AND  NECK. 

The  superficial  fascia  is  but  imperfectly  developed  on  the  head  and 
neck.  Over  the  upper  and  fore  part  of  the  cranium  it  cannot  be  de- 
monstrated, owing  to  the  close  adherence  of  the  skin  to  the  frontal 
part  of  the  occipito-frontalis  and  to  the  epicranial  aponeurosis.  Over 
the  occipital  division  of  this  muscle,  however,  the  superficial  fascia  is 
to  be  recognised,  and  it  is  continuous  with  that  covering  the  back  of 
the  neck;  and  on  either  side  of  the  epicranial  aponeurosis  it  is  again 
recognised,  descending  over  the  temporal  fascia,  and  containing  be- 
tween its  laminae  the  attrahens  and  attollens  aurem,  with  the  super- 
ficial temporal  vessels  and  nerves.  (See  p.  333.) 

In  the  face  the  muscular  fibres  are  so  frequently  inserted  into  the 
skin,  that  there  is  no  intervening  cellular  tissue  worthy  the  name  of  a 
continuous  membrane;  and  the  same  remark  applies  to  the  side  of  the 
neck,  where  the  representative  of  the  superficial  fascia  is  found  in  the 
cellular  tissue  under  the  platysma  myoides  muscle,  in  which  the  exter- 
nal jugular  vein  and  some  superficial  branches  of  nerves  are  contained. 

Deep  fascial. — The  chief  fasciee  of  the  head  and  neck,  therefore, 
belong  to  the  proper  investing  class  ; and  owing  to  the  arrangement  of 
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muscles  in  the  neck,  and  the  presence  in  the  same  part  of  several 
important  parts  in  a small  space  (e.  g.  vessels,  nerves,  glands,  the 
■windpipe,  &c.),  the  subdivisions  and  attachments  of  these  membranes 
are  proportionably  complicated. 

The  temporal  fascia  will  be  further  described  (p.  344),  in  con- 
nexion with  the  muscle  of  the  same  name,  to  which  it  affords  an  ex- 
tensive origin.  Single  above,  where  it  is  fixed  to  the  curved  margin 
of  the  temporal  fossa,  it  divides  below  into  two  layers,  one  of  which  is 
attached  to  the  outer,  and  the  other  to  the  inner  surface  of  the  zy- 
goma ; and  in  this  situation  there  is  deposited  between  its  layers  a 
quantity  of  fat,  the  absorption  of  which  gives  the  hollowness  to  the 
temples  of  those  who  have  suffered  from  illness  of  long  standing.  This 
dense  fascia  is  separated  from  the  skin  by  the  layer  of  thin  membrane 
descending  from  the  epicranial  aponeurosis,  and  by  small  muscles  of 
the  pinna  of  the  ear. 

Parotid  fascia. — The  fascia  covering  the  parotid  gland  might  not 
inaptly  be  considered  a portion  of,  or  an  elongation  from  the  cervical 
fascia.  Frotn  the  lower  margin  of  the  zygoma  a strong  layer  of  fascia 
descends  over  the  parotid  gland.  Below,  it  is  continuous  with  the 
deep  fascia  of  the  neck  ; behind,  it  attaches  itself  firmly  to  the  cartila- 
ginous portion  of  the  external  meatus  of  the  ear  (particularly  on  its 
lower  aspect),  and  afterwards  continues  over  the  mastoid  process  and 
upper  portion  of  the  sterno-mastoid  muscle;  in  front,  the  membrane 
gradually  dwindles  over  the  mas'seter  muscle,  where  it  has  sometimes 
been  named  the  masseteric  fascia. 

On  the  inner  or  deeper  surface  of  the  parotid  a similar,  though 
weaker  membrane,  exists;  and  along  its  anterior  margin  the  two, 
uniting  together,  complete  the  proper  investment  of  the  gland,  with  the 
vessels  and  nerves  passing  through  it,  and  likewise  encase  the  socia 
parotidis  and  Stenson’s  duct. 

The  cervical  fascia  (named  also  proper  or  deep  cervical),  when 
fully  laid  bare,  by  removing  the  platysma  myoides,  and  turning  back 
the  trapezius  muscle  beneath  which  it  lies,  is  seen  to  form  one  conti- 
nuous sheath  to  the  neck.  Commencing  with  the  thinnest  and  weak- 
est part  at  the  back  of  the  neck,  it  is  attached  to  the  spinous  processes 
of  the  cervical  vertebrm  and  to  the  ligamentum  nuchae,  whence  it  ex- 
tends over  the  splenius  and  levator  anguli  scapulte  to  the  sterno-mas- 
toid muscle.  Here  the  fascia  separates  into  two  layers,  one  of  which 
covering  the  cutaneous  surface  of  the  muscle  last  named  appears  on  a 
superficial  dissection,  whilst  the  other  passing  on  its  deeper  aspect  has 
additional  connexions,  hereafter  to  be  examined.  After  thus  encasing 
the  sterno-mastoid,  these  layers  reunite  along  the  anterior  margin  of 
the  muscle,  and  the  single  membrane  thus  formed  stretches  to  the 
middle  line  in  front,  where  it  is  continuous  with  the  part  of  the  fascia 
covering  the  opposite  side  of  the  neck.  The  connexions  of  the  conti- 
nuous sheath  thus  given  to  the  entire  neck  will  first  be  follow-ed  out, 
and  then  the  deeper  processes  sent  between  the  muscles  will  be  pro- 
ceeded with. 

When  traced  upwards,  the  layer  of  fascia  on  the  cutaneous  surface 
of  the  sterno-mastoid  is  found  in  front  of  the  ear  continuous  with  the 


29G 


CERVICAL  FASCIA. 


fascia  covering  the  parotid  gland  and  the  masseter  muscle,  and,  still 
further  forward,  is  attached  to  the  base  of  the  lower  jaw.  Followed 
downwards,  it  is  seen  extending  from  the  tendon  of  the  sterno-mastoid 
over  the  clavicle,  losing  itself  gradually  in  the  thinner  covering  of  the 
pectoral  muscle;  and  this  portion  is  pierced,  above  the  clavicle,  by  the 
external  jugular  vein  hitherto  superficial  to  the  membrane.  In  front, 
the  fascia  is  comparatively  thin  above,  where  it  is  fixed  to  the  hyoid 
bone  ; but,  becoming  stronger  as  it  descends,  it  splits,  a little  below  the 
level  of  the  th3a-oid  gland,  into  two  distinct  layers.  Of  these  the  more 
superficial  and  weaker,  guided  by  the  sterno-mastoid  muscles,  expands 
in  front  of  the  sternum  ; whilst  the  stronger  layer,  lying  under  the  for- 
mer, and  closely  covering  the  sterno-hyoid  and  sterno-thyroid  mus- 
cles, is  attached  to  the  deeper  surface  of  that  bone.  These  layers 
materially  assist  in  closing  the  cavity  of  the  chest,  above  the  sternum  ; 
and  between  them  there  exists  a quantity  of  cellular  tissue  and  fat, 
with  sometimes  a small  lymphatic  gland. 

The  processes  of  cervical  fascia  which  dip  between  the  muscles  of 
the  neck,  and  remain  to  be  followed,  may  be  said  to  be  continued  from 
the  deeper  of  the  two  layers  ahead}"  alluded  to  as  enclosing  the  sterno- 
mastoid  muscle.  A process  of  the  fascia  of  considerable  density,  ex- 
tending upwards  behind  and  to  the  inner  side  of  the  parotid  gland,  is 
fixed  to  the  styloid  process  and  angle  of  the  lower  maxilla,  and  is 
known  under  the  name  of  the  slylo-maxillary  ligament.  (See  p.  260.) 
When  the  head  is  thrown  back,  and  still  more  if  it  is  at  the  same  time 
inclined  to  the  opposite  side,  this  band  may  be  felt  cord-like  beneath 
the  angle  of  the  maxilla.  Downwards,  and  a little  outwards,  another 
strong  portion  of  the  fascia  encloses  the  omo-hyoid ; and  this  embrac- 
ing the  tendon  between  the  two  muscular  bellies,  binds  it  down  and 
maintains  the  angular  direction  of  the  muscle.  This  portion  of  the 
fascia  descends  to  be  partially  inserted  into  the  clavicle  ; but,  at  the 
same  time,  it  sends  a covering  round  the  suhclavius  muscle,  \vhich  is 
continuous  (over  the  subclavian  and  axillary  vessels)  with  the  costo- 
coracoid  membrane  which  is  situate  below  the  clavicle. 

Another  and  somewhat  irregular  process  of  the  fascia  assists  in 
forming  the  common  sheath  of  the  large  cervical  blood-vessels  (the 
carotid  artery  and  jugular  vein,  with  the  pneumogastric  nerve),  a thin 
fibro-cellular  septum  intervening  between  the  two  vessels  and  thus 
completing  a separate  sheath  for  each. 

Lastly,  a thin  membranous  partition  is  continued  inwards  across 
the  trachea  and  thyroid  body  (to  which  latter  it  sends  an  investment), 
and  immediately  behind  the  sterno-thyroid  muscles.  This  layer  has 
been  traced,  over  the  large  vessels  at  the  root  of  the  neck,  to  the 
fibrous  layer  of  the  pericardium.* 

* Godman,  having  traced  the  cervical  fascia  into  the  pericardium,  strongly  insisted  on 
considering  the  fibrous  investment  of  the  heart  as  formed  from  the  fascia  ; but  from  this 
mode  of  expression,  which  is  often  met  with  in  anatomical  language,  no  more  should  be 
understood  than  the  mere  fact  of  continuity,  for,  on  the  same  grounds,  the  pericardium 
might  as  well  be  said  to  form  the  eervical  fascia.  1 have  sueceeded  in  tracing  the  fascia 
over  the  vessels  into  the  fibrous  layer  of  the  pericardium;  but  in  some  instances  I have 
failed  to  trace  the  continuity  of  the  two  structures,  in  consequence  of  the  fascia  degenerat- 
ing (as  it  often  does  in  other  places)  into  mere  cellular  membrane  at  some  distance  from 


FASCIA  OF  THE  THORAX. 


297 


Interposed  between  the  pharynx  and  the  muscles  immediately 
applied  to  the  fore  part  of  the  vertebral  column  is  another  layer  of  the 
general  fascia  of  the  neck  known  as  the  prevertebral  fascia.  Attached 
to  the  basilar  process  of  the  occipital  bone,  and  on  each  side  to  the 
transverse  processes  of  the  vertebrae  (the  anterior  tubercles  of  these 
processes),  this  layer  immediately  covers  the  rectus  capitis  anticus  and 
lateralis,  and  the  longus  colli  muscles,  and  it  is  likewise  expanded 
over  the  scaleni  muscles  and  the  cervical  nerves. 

fascia:  of  the  thorax. 

The  superficial  fascia  covering  the  thorax,  continuous  with  that  of 
the  neck  and  of  the  upper  limb  above,  and  with  that  of  the  abdomen 
below,  is  loose  and  distinct  over  the  greater  part  of  the  surface  of  the 
chest.  In  the  neighbourhood  of  the  mamma  this  membrane  divides 
into  two  layers,  which  enclose  the  gland,  one  lying  before,  the  other 
behind  it.  From  both  these  layers  offsets  are  continued  into  the  glan- 
dular substance,  separating  it  into  parts  and  supporting  them.  The 
posterior  layer  is  likewise  connected  with  the  immediate  investment 
of  the  pectoral  muscle  by  bands  of  a similar  kind  ; and  processes  con- 
taining between  them  masses  of  fat  are  extended  from  the  anterior 
lamina  forward  to  the  skin  and  to  the  nipple.  From  the  support  they 
afford  to  the  mammary  gland,  and  the  connexion  they  establish  be- 
tween it  and  the  skin  and  nipple,  the  last-mentioned  processes  were 
named  by  Sir  A.  Cooper  the  “ ligamenta  suspensoria”*  of  the  organ 
they  serve  to  support.  The  superficial  fascia  covering  the  thorax  is 
thinner  and  denser,  and  contains  less  fat  near  the  middle  line  in  front, 
where  its  surfaces  are  closely  adherent  to  the  skin  and  to  the  deeper 
fascia. 

The  deeper  fascia  of  the  thorax,  firmly  adherent  to  the  surface  of 
the  sternum  and  to  the  clavicle,  under  the  platysma  myoides,  is  thin 
and  weak  over  the  upper  part  of  the  pectoral  muscle,  to  which  it  is 
adherent  through  the  medium  of  cellular  elongations  extended  between 
the  fasciculi  of  muscular  fibres.  It  becomes  somewhat  stronger  in 
the  interval  between  the  margins  of  the  pectoralis  major  and  latissi- 
mus  dorsi  muscles,  where  it  closes  in  the  axillary  space;  and  is  most 
developed  near  the  epigastric  region,  where  it  is  intimately  connected 
with  the  dense  aponeurotic  fibres  covering  the  upper  part  of  the  recti 
muscles.  At  the  margin  of  the  latissimus  dorsi  the  fascia  appears  to 
split,  one  layer  continuing  on  the  cutaneous,  the  other  on  the  deep 
aspect  of  that  muscle;  and  both  layers  become  attached  to  the  spines 
of  the  dorsal  vertebree. 

By  refiecting  the  great  pectoral  muscle  a deep  layer  of  fascia  is 
brought  into  view,  which  is  strongest  at  the  upper  and  outer  part, 
where  it  is  stretched  between  bones,  but  becomes  weaker,  and  dege- 
nerates into  mere  cellular  membrane  in  front  of  and  behind  the  smaller 
pectoral  muscle.  The  upper  and  stronger  portion  of  this  deep  layer 
of  fascia  is  named  the  costo-coracoid  ligament  or  membrane.  The 

the  upper  end  of  the  pericardium.  See  “ Anatomical  Investigations,  by  John  Godman, 
M.D.”  Philadelphia,  1824. 

* “ On  the  Anatomy  of  the  Breast,”  London,  1840. 
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fibres  of  wliich  this  structure  is  composed  are  aggregated  together  on 
the  outer  side,  and  are  here  inserted  into  the  end  of  the  coracoid  pro- 
cess of  the  scapula,  from  which  point  they  diverge  upwards  and  in- 
wards, becoming  proportionally  weaker,  and  are  attached  above 
along  the  under  margin  of  the  clavicle  and  to  the  inner  extremity  of 
the  first  rib.  The  band  thus  formed  stretches  across  and  protects  the 
axillary  vessels  and  nerves,  and  offers  considerable  resistance  to  the 
finger  when  pressed  between  the  coracoid  process  of  the  scapula  and 
the  clavicle.  It  does  not  present  any  defined  margin,  in  consequence 
of  its  continuity  with  the  thinner  membrane  already  noticed  as  de- 
scending to  the  pectoralis  minor.  Lastly,  a thinner  layer,  passing  be- 
hind the  subclavius,  completes' the  investment  for  that  muscle,  and  is 
continuous  with  a layer  we  have  already  traced  as  descending  towards 
this  point  from  the  deep  cervical  fascia  where  it  is  connected  with 
the  omo-hyoid  muscle  (page  296). 

Intercostal  fascia. — On  the  cutaneous  surface  of  the  external  inter- 
costal, and  on  the  internal  aspect  of  the  internal  intercostal  muscle, 
exist  distinct  and  firm  though  thin  layers  of  fascia;  and  there  is  also 
a delicate  cellular  prolongation  between  the  two  sets  of  muscles. 
These  layers  of  fascia  become  much  stronger  at  the  points  at  which 
the  corresponding  muscles  are  deficient;  namely,  between  the  ex- 
ternal intercostal  muscle  and  the  sternum  in  front,  and  between  the 
internal  intercostals  and  the  vertebral  column  behind. 

The  vertebral  aponeurosis,  w'hich  might  be  enumerated  amongst 
the  fasciae  of  the  thorax,  will  be  described  hereafter,  in  connexion 
with  the  muscles  it  separates. 

FASCIiE  OF  THE  UPPER  LIMB. 

The  superficial  fascia  of  the  arm  requires  but  little  notice.  It  is 
most  distinct  opposite  the  bend  of  the  elbow,  where  the  superficial 
veins,  contained  within  its  laminae,  are  numerous  and  large.  In  the 
palm  of  the  hand,  on  the  contrary,  it  is  so  adherent  to  the  skin  and 
true  palmar  fascia,  (or  rather  these  two  structures  are  here  so  con- 
nected by  dense  fibro-cellular  bands,)  that  it  is  impossible  to  demon- 
strate the  existence  of  superficial  fascia  as  a separate  layer.  Subcu- 
taneous bursse  are  usually  found  in  this  fascia  over  the  acromion,  the 
olecranon,  and  the  knuckles. 

The  deep  fascia  over  the  greater  part  of  the  deltoid  is  coarse  and 
cellular,  adhering  closely  to  the  surface  of  the  muscle,  and  continuous 
with  the  septa  which  dip  between  its  fasciculi.  Over  that  portion  of 
the  muscle  which  arises  from  the  posterior  end  of  the  spine  of  the 
scapula,  however,  the  fascia  becomes  .more  dense,  and  descends  to 
join  with  that  investing  the  infra-spinatus,  and  to  strengthen  the  fascia 
over  the  back  of  the  arm. 

The  fascia  of  the  arm,  composed  chiefly  of  transverse  fibres  held 
together  by  others  having  an  oblique  or  longitudinal  course,  difters 
much  in  density  at  different  parts.  Thus  it  is  thin  and  cellular  over 
the  biceps  muscle,  stronger  where  it  covers  the  triceps,  and  particu- 
larly dense  as  it  approaches  the  outer  and  inner  condyles  of  the  hu- 
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merus.  It  is  strengthened  above,  and  during  muscular  action  is  kept 
tense,  by  tendinous  fibres  prolonged  from  the  pectoralis  major  and 
latissimus  dorsi  on  the  inner  side,  and  from  the  deltoid  on  the  outer 
side.  The  fascia  of  the  arm  may  be  considered  as  a continuation 
downwards  of  the  fascia  already  described  as  covering  these  several 
muscles. 

This  fascia  is  connected  to  the  shaft  and  condyles  of  the  humerus 
by  two  processes,  which  extend  directly  to  the  bone,  and,  separating 
the  muscles  on  the  posterior  from  those  on  the  anterior  aspect  of  the 
limb,  are  named  intermuscular  septa.  Of  these  the  external,  which 
is  not  well  marked,  reaches  from  the  insertion  of  the  deltoid,  along  the 
outer  ridge  on  the  shaft  of  the  humerus  to  the  external  condyle.  It 
receives  tendinous  fibres  from  the  deltoid,  and  gives  partial  origin  to 
the  muscles  between  which  it  is  interposed,  namely,  the  triceps  behind, 
and  the  supinator  longus  and  extensor  carpi  radialis  longior  in  front. 
It  is  pierced  from  behind  forwards  by  the  musculo-spiral  nerve  and 
the  superior  profunda  artery.  The  internal  septum,  much  thicker  and 
stronger  than  the  other,  begins  near  the  insertion  of  the  coraco-bra- 
chialis,  from  which  it  receives  fibres;  it  extends  between  the  triceps 
and  brachialis  anticus,  afibrding  points  of  attachment  to  some  of  the 
fibres  of  these  muscles.  It  is  traversed  from  before  backwards  by 
the  ulnar  nerve  and  the  lower  profunda  and  anastomotic  arteries. 
Besides  these  septa,  the  fascia  of  the  arm  sends  thinner  offsets  to  sepa- 
rate the  different  muscles  (as  the  biceps  from  the  brachialis  anticus) 
from  each  other,  and  to  assist  in  forming  the  sheath  to  the  brachial 
vessels  and  median  nerve. 

The  fascia  of  the  fore-arm,  continuous  above  wfith  that  descending 
from  the  upper  arm,  is  closely  connected  at  the  bend  of  the  elbow 
with  the  periosteum  covering  the  superficial  portions  of  the  condyles 
of  the  humerus  and  the  olecranon  process  of  the  ulna  ; and  it  is 
strengthened  by  tendinous  fibres  sent  from  the  triceps  and  biceps 
muscles.  Below  the  elbow  this  fascia  is  composed  principally  of 
circular  fibres  attached  to  the  olecranon  and  the  inner  margin  of  the 
ulna,  crossed  however  by  longitudinal  and  oblique  fibres,  which  de- 
scend from  the  points  of  bone  and  tendons  of  muscles  just  indicated. 
Of  these  accessory  fibres,  the  band  sent  from  the  biceps  tendon 
is  worthy  of  particular  notice.  It  expands  over  the  muscles  arising 
from  the  inner  condyle  of  the  humerus ; and  it  forms  a firm  though 
thin  septum  between  the  median  basilic  vein,  which  lies  before  it, 
and  the  brachial  artery,  with  its  accompanying  veins  and  median 
nerves,  situated  behind  it.  The  fascia  thus  strengthened  by  the  ex- 
pansion from  the  biceps  muscle  is  intimately  connected  with  the  mus- 
cles below  the  inner  condyle  of  the  humerus,  giving  origin  to  many  of 
their  fibres ; and  it  is  also  united  to  the  fibrous  bands  (intermuscular 
septa)  placed  belw'een  those  muscles,  so  that  the  muscles  lie  in  several 
cells  or  sheaths  of  fibrous  structure. 

The  attachment  of  the  fascia  of  the  fore-arm  to  the  subcutaneous 
margin  of  the  ulna  conveniently  divides  it  into  an  anterior  and  a pos- 
terior portion. 

The  anterior  division  of  the  fascia  of  the  fore-arm,  continuing  from 
that  at  the  bend  of  the  elbow,  is  much  weaker  than  the  membrane  on 
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the  posterior  aspect  of  the  limb.  In  the  hollow  just  below  the  bend  of 
the  elbow,  this  fascia  presents  a small  oval  aperture  for  the  transmis- 
sion of  a short  communicating  branch  between  the  superficial  and  the 
deep  veins  of  the  fore-arm.  It  increases  in  density  towards  the  hand; 
and  a little  above  the  wrist  affords  a sheath  to  the  tendon  of  the  long 
palmar  muscle,  which  passes  over  the  annular  ligament- to  be  inserted 
into  the  narrow  end  of  the  palmar  fascia.  Several  white  lines  seen 
on  the  surface  of  the  fascia  mark  the  intermuscular  septa  which  are 
continuous  with  it.  Between  the  superficial  and  the  deep  layer  of 
flexor  muscles,  another  layer  of  fascia  is  stretched  from  side  to  side; 
it  is  stronger  below  than  above,  where  it  is  generally  little  more  than 
cellular  membrane. 

The  anterior  annular  ligament  of  the  carpus,  composed  of  close  white 
fibres,  extends  transversely  from  the  scaphoid  and  trapezium  on  the  outer 
side,  to  the  unciform  and  pisiform  bones  on  the  inner  side,  bridging  over 
a space  through  which,  sheathed  by  synovial  membrane,  run  the  tendons 
of  the  long  flexor  muscles  with  the  median  nerve.  The  upper  margin 
of  this  structure  is  continuous  with  the  fascia  of  the  fore-arm,  and  re- 
ceives some  fibres  from  the  tendon  of  the  flexor  carpi  ulnaris.  The 
anterior  surface  is  crossed  by  the  tendon  of  the  palmaris  longus,  the 
ulnar  artery  and  nerve,  and  a cutaneous  branch  of  the  median  nerve; 
the  lower  margin  is  connected  with  the  palmar  fascia,  and  gives  par- 
tial origin  to  most  of  the  short  muscles  of  the  thumb  and  of  the  little 
finder.  The  anterior  annular  ligament  should  be  considered  as  a 
highly  developed  portion  of  the  fascia  of  the  wrist,  and  not  as  a true 
ligament.  It  is  thicker  and  apparently  more  independent  than  the 
posterior  annular  ligament,  merely  because  the  flexors  of  the  fingers 
are  larger  and  more  powerful  than  the  extensors. 

The  posterior  division  of  the  fascia  of  the  fore-arm,  by  far  the 
thicker  of  the  two,  binds  down  the  soft  parts  in  the  hollow  between 
the  bones  of  the  fore-arm,  is  intimately  connected  with  the  strong 
septa  between  the  several  superficial  muscles  immediately  beneath  it, 
and  sends  off  a thin  and  nearly  cellular  transverse  membrane  to  sepa- 
rate the  superficial  from  the  deeper  group  of  muscles.  Approaching 
the  back  of  the  wrist,  the  transverse  fibres  increase  in  number  and 
strength,  and  these  being  stretched,  from  the  outer  margin  of  the  radius 
on  one  side  to  the  pisiform  bone  and  the  palmar  fascia  on  the  other, 
constitute  the  posterior  annular  ligament  of  the  carpus.  (See  p.  2?4.) 
This  structure,  however,  is  attached  not  only  to  the  points  just  indica- 
ted, but  it  is  likewise  connected  to  the  several  parallel  ridges  on  the 
posterior  flat  surface  of  the  radius,  and  thus  converts  the  intermediate 
grooves  into  complete  fibro-osseous  canals  to  lodge  the  tendons  of  the 
extensor  muscles.  . 

The  fascicB  of  the  hand. — On  the  dorsal  aspect  is  found  a thin  layer  ^ 
of  fascia,  which  is  prolonged  from  the  posterior  annular  ligament  over, 
the  extensor  tendons,  separating  them  from  the  superficial  veins  and 
nerves. 

The  palmar  fascia  consists  of  a centra]  and  two  lateral  portions. 
The  lateral  divisions  are  very  thin  ; they  afford  a delicate  covering  to 
the  muscles  composing  respectively  the  thenar  and  hypoihenar  emi- 
nences, The  central  portion  is  one  of  the  strongest  fasciae  of  the 
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body.  Occupying  the  interval  between  the  eminences  just  named,  and 
expanding  towards  the  fingers,  it  has  a somewhat  triangular  or  fan- 
like form.  The  narrow  end  of  the  fascia,  thicker  than  any  other 
part,  and  composed  of  close  parallel  fibres,  is  continuous  with  the 
anterior  annular  ligament,  and  receives  the  tendon  of  the  palmaris 
iongus  muscle;  the  broader  portion,  becoming  thinner  and  flatter  as  it 
advances  towards  the  fingers,  has  a much  more  irregular  and  inter- 
laced texture,  and  adheres  more  closely  to  the  skin  of  the  palm.  Op- 
posite the  heads  of  the  metacarpal  bones  it  divides  into  four  processes, 
each  of  which,  corresponding  to  a finger,  soon  splits  again  to  arch 
over  the  sheath  of  the  flexor  tendons;  and  the  bundles  of  fibres  thus 
separated,  and  dipping  on  each  side  of  the  joints  between  the  meta- 
carpal bone  and  the  first  phalanx,  are  attached  to  the  ligaments  of 
these  joints,  and  to  the  sheaths  of  the  tendons,  some  fibres  continuing 
to  the  transverse  ligament  which  binds  the  metacarpal  bones  one  to 
the  other.  These  divisions  of  the  palmar  fascia  are  held  together  by 
irregular  transverse  fibres,  which  (lying  immediately  under  the  skin, 
and  frequently  adhering  to  it,  and  on  this  account  rendering  the  struc- 
ture indistinct,)  serve  to  give  great  additional  strength  at  the  points  of 
divergence.  Interposed  between  the  digital  processes  now  described 
are  the  digital  arteries  and  nerves. 

The  palmar  fascia  on  its  cutaneous  surface  gives  origin  to  some  of 
the  fibres  of  the  palmaris  brevis.  It  covers  immediately  the  palmar 
arteries  and  nerves  with  the  tendons  of  the  flexor  muscles. 

FASCIiE  OF  THE  ABDOMEN. 

As  the  fasciae  are  merely  accessory  to  other  structures,  especially 
the  muscles,  it  is  to  be  expected  that  they  should  vary  in  different 
situations  with  the  purposes  to  which  they  are  subservient.  In  the 
limbs  the  m.uscles  are  arranged  in  elongated  masses ; and,  being  fre- 
quently unattached  to  the  bone  except  at  their  opposite  ends,  they  have 
a considerable  tendency  to  displacement  during  the  varied  and  extend- 
ed motions  of  the  limbs.  Here,  therefore,  the  investing  fasciae  are  for 
obvious  reasons  strong  and  distinct.  But  over  the  abdomen,  the  mus- 
cles, having  a regular  stratiform  arrangement,  are  held  fixed  not  only 
at  their  ends,  but  at  the  margins,  and  they  are  not  liable  to  such  altera- 
tion in  position  as  in  the  limbs  results  from  the  extensive  movements 
of  the  joints.  Under  such  circumstances  an  investing  fascia  is  little 
required,  and  it  is  in  fact  proportionably  little  developed.  One  muscle 
(the  rectus),  which,  differently  from  the  rest,  is  long,  narrow,  and  fixed 
only  at  the  ends,  is  retained  in  its  position  by  a peculiar  arrangement 
of  aponeurotic  structure. 

On  the  abdomen  there  are  recognised — a.  the  superficial  fascia,  as 
in  other  situations ; h.  on  the  inner  surface  of  the  deepest  muscle,  and 
immediately  lining  the  cavity,  a peculiar  layer  of  fascia,  named  from 
the  muscle  with  which  it  is  in  contact ; c.  a delicate  layer  of  membrane 
immediately  investing  the  muscular  fibres,  and  the  representative  of 
the  well-developed  deep  fascia  which  encases  the  muscles  of  the  limbs 
and  the  neck. — The  structure  last  referred  to  needs  only  to  be  indi- 
cated ; the  other  fascim  require  detailed  examination. 
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E.  vternal  or  siiperjjcial  fascia. — Over  the  greater  part  of  the  abdo- 
men this  fascia  presenls  the  appearance  of  a single  membrane  ; but  in 
the  inguinal  region  it  consists  obviously  of  two  layers,  which  differ  so 
materially  from  each  other  in  appearance,  structure,  and  connexions, 
as  to  require  distinct  mention.  The  subcutaneous  layer  consists,  like 
the  superficial  fascia  of  the  neck  and  thigh,  of  cellular  membrane  con- 
taining fat  in  greater  or  less  quantity,  superficial  vessels,  and  lymphatic 
glands.  In  fat  subjects  this  structure  may  be  partially  separated  by 
dissections  into  several  irregular  layers.  In  lean  bodies  it  has  more 
of  a membranous  character,  but  is  still  split  as  it  were  at  certain  points 
to  embrace  and  contain  the  superficial  vessels.  Traced  towards  the 
linea  alba,  the  penis,  and  scrotum,  this  superficial  portion  is  found  to 
contain  less  and  less  fat,  until  finally  it  ceases  to  exist  as  a distinct 
structure,  becoming  by  degrees  inseparably  united  to  the  deeper  layer. 
Over  Poupart’s  ligament  it  is  continuous  with  the  superficial  fascia  of 
the  thigh,  and  more  externally  with  that  covering  the  gluteal  region. 

The  deeper  layer  of  the  superficial  fascia  is  thinner  than  that  just 
described, and  more  distinctly  membranous  in  its  appearance  and  struc- 
ture. Between  this  layer  of  the  superficial  fascia  and  the  subcutaneous 
one  already  noticed  are  placed  the  superficial  inguinal  blood-vessels 
and  the  lymphatics.  The  deep  layer  being  traced  downwards  over 
the  external  oblique  muscle,  is  found  to  be  fixed  to  Poupart’s  ligament 
near  the  anterior  superior  spine  of  the  ilium  and  to  the  fascia  lata — a 
little  below  that  structure — across  the  thigh.  Over  the  spermatic 
cord,  the  superficial  fascia  (its  two  layers  being  here  blended  one  with 
the  other,  and  at  the  same  time  altered  in  structure,  and  devoid  of  fat) 
descends  to  the  scrotum,  and  so  becomes  continuous  with  the  corre- 
sponding structure  in  the  perineum.  Lastly,  nearer  the  middle  line,  it 
is  continuous  with  the  membranous  sheath  of  the  penis. 

Lining  membrane  of  the  abdomen. — On  the  inner  surface  of  the 
walls  of  the  abdomen  is  a membranous  structure,  which  lines  the 
visceral  aspect  of  the  deepest  layer  of  the  muscles.  This  membrane 
or  fascia  is  continuous  all  around  the  cavity,  which  it  assists  in 
closing  ; and  it  has  been  differently  named  in  different  parts,  according 
to  the  muscles  with  which  it  is  in  immediate  contact — fascia  tr/ms- 
versalis,  fascia  iliaca.  Descending  into  the  pelvis,  the  lining  mem- 
brane of  the  cavity  assumes  the  name  pelvic  fascia,  &c. 

Fascia  transversalis  (A.  Cooper). — The  larger  portion  of  the  menf- 
branous  lining  of  the  abdomen,  namely,  that  corresponding  with  the 
anterior  and  lateral  parietes,  has  been  described  under  this  name,  on 
account  of  its  close  connexion  with  the  inner  surface  of  the  transver- 
salis muscle.  As  in  the  case  of  other  abdominal  fasci®,  it  is  strongest 
and  most  clearly  demonstrable  in  the  inguinal  region,  where  the 
muscles  are  somewhat  defective  ; and  here  also  it  is  of  particular  inte- 
rest, on  account  of  its  connexion  with  the  structure  of  the  parts  through 
which  inguinal  hernise  are  protruded.  Followed  upwards  from  tin's 
situation,  the  transversalis  fascia  becomes  gradually  thinner,  and 
beyond  the  margin  of  the  ribs  it  degenerates  into  a mere  cellular 
covering  to  the  under  surface  of  the  diaphragm.  Traced  on  either 
side,  also,  it  is  found  thinner  and  more  cellular  as  it  approaches  the 
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loins,  where,  from  the  thickness  and  comparative  immobility  of  the 
abdominal  walls,  it  may  be  said  to  be  less  required  to  support  the 
viscera.  The  transversalis  fascia  is  continuous  with  the  iliac  fascia 
— the  smaller  portion  of  the  lining  membrane  of  the  abdominal  w’alls; 
but  the  connexion  between  them  is  somewhat  complex  inferiorly  in 
consequence  of  a prolongation  being  sent  over  the  large  vessels  as 
they  pass  from  the  abdomen  to  supply  the  lower  limb. 

Along  the  inner  surface  of  the  crest  of  the  ilium,  between  theiliacus 
and  transversalis  muscles,  the  fascia  transversalis  is  connected  with 
the  periosteum  along  the  line  of  attachment  of  the  fascia  iliaca.  For 
about  tw’o  inches  from  the  anterior  superior  spine  of  the  ilium  inwards, 
it  is  closely  connected  wdth  the  posterior  surface  of  Poupart’s  ligament, 
and  is  there  dii'ectly  continuous  with  the  fascia  iliaca,  which  comes 
forward  from  the  iliac  fossa,  a white  line  sometimes  marking  the  place 
at  which  one  is  continued  into  the  other.  At  this  point,  also,  and  to 
the  same  extent,  the  fascia  lata  of  the  thigh  is  closely  connected  with 
Poupart’s  ligament,  which  is  here  very  strong,  and  forms  thus  a point 
of  union  of  several  layers  of  fascia.  About  midway  between  the  spine 
of  the  ilium  and  that  of  the  pubes,  the  large  artery  and  vein  (which 
lie  in  front  of  the  iliac  fascia)  prevent,  as  they  pass  out  into  the  thigh, 
the  fascia  transversalis  from  joining  the  fascia  iliaca,  and  from  this 
point  to  the  edge  of  Gimbernat’s  ligament  the  fascia  transversalis  is 
prolonged  downwards  over  the  artery  and  vein,  forming  the  anterior 
portion  of  the  femoral  sheath.  This  part  or  prolongation  of  the  fascia 
transversalis  is  not  very  closely  connected  with  Poupart’s  ligament, 
under  which  it  passes.  It  is  here  strengthened  by  a dense  band  of 
fibres,  which  arches  over  the  vessels,  and  is  inserted  into  the  crest  and 
pectineal  line  of  the  pubes,  behind  the  conjoined  tendons  of  the  trans- 
versalis and  internal  oblique,  and  the  reflected  insertion  of  the  external 
oblique  aponeurosis.  This  band  is  sometimes  called  the  deep  crural 
arch. 

Lastly,  about  half-w'ay  between  the  anterior  superior  spine  of  the 
ilium  and  the  symphysis  pubis,  and  about  half  an  inch  above  Poupart’s 
ligament,  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the  female,  pierce  the  fascia  transversalis;  and  these  structures,  instead 
of  passing  through  a mere  foramen  in  the  membrane,  receive  respec- 
tively from  the  fascia,  a delicate  funnel-shaped  covering,  w'hich  is 
prolonged  upon  them.  The  opening  thus  formed  in  the  transversalis 
fascia  is  called  the  internal  abdominal  ring;  but  the  scalpel  must  be 
used  to  cut  the  delicate  sheath  around  the  cord,  before  anything  like 
a ring  or  defined  aperture  can  be  seen. 

mhe  fascia  iliaca,  more  limited  in  extent,  but  stronger  than  the  fascia 
transversalis,  lines  the  back  part  of  the  abdominal  cavity,  and  covers 
not  only  the  muscle  from  which  it  derives  its  name,  but  also  the  psoas. 
The  densest  portion  of  its  fibres  is  stretched  transversely  from  the 
crest  of  the  ilium,  over  the  margin  of  the  psoas  muscle  to  the  brim  of 
the  pelvis,  where  it  is  intimately  blended  with  the  periosteum.  Up- 
wards, this  membrane,  becoming  much  weaker,  is  connected  with  the 
sacrum,  and  by  small  and  distinct  processes  with  the  intervertebral 
substances  and  neighbouring  margins  of  the  lumbar  vertebrre  ; and 
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finally  it  becomes  blended  with  the  lumbar  fascia  at  the  ligamentum 
arcuatum  externum.  The  external  iliac  vessels  lie  on  or  in  front  of 
this  part  of  the  iliac  fascia. 

Along  the  line  corresponding  to  the  division  between  the  abdomen 
and  the  thigh,  the  iliac  fascia  is  variously  disposed.  Thus,  to  the  outer 
side  of  the  external  iliac  artery,  it  turns  forwards  to  be  connected  with 
Poupart’s  ligament  and  the  fascia  transversalis,  as  already  described; 
to  the  inner  side  of  the  femoral  vein  it  is  attached  to  the  ilio-pectineal 
line,  where  also  the  pubic  portion  of  the  fascia  lata,  being  traced  up- 
wards, is  found  to  terminate;  and  between  these  two  points,  namely, 
behind  the  femoral  vessels,  it  continues  downwards  over  the  margin 
of  the  pelvis,  forming  the  back  part  of  the  sheath  of  those  vessels.  As 
regards  this  sheath,  it  may  here  be  stated,  that  though  its  fore  part  is 
said  to  be  continued  from  the  fascia  transversalis,  and  its  back  part 
from  the  fascia  iliaca,  still  the  sheath  is  formed  of  continuous  mem- 
brane,— the  mode  of  describing  it,  which  appears  to  imply  a separation, 
necessarily  resulting  from  the  division  of  the  internal  abdominal  fascia 
into  these  two  parts.  When  it  is  considered  that  the  transversalis  and 
iliac  fasciae  are  but  parts  of  the  same  structure,  (differently  named,  for 
I'easons  already  noticed,)  the  femoral  sheath  will  appear  to  correspond 
in  its  construction  with  the  funnel-shaped  covering  given  to  the  sper- 
matic cord. 

The  psoas  parvus,  when  present,  is  closely  connected,  by  means  of 
fibres  sent  off  from  its  tendon,  with  the  inner  portion  of  the  iliac  fascia. 

The  lumbar  fascia  {fascia  himborum)  will  be  described  in  connexion 
with  the  abdominal  muscles;  with  which  structures,  indeed,  it  is  ana- 
tomically more  closely  related  than  it  is  with  the  fasciae  properly  so 
called. 


fascia:  of  the  perina:um. 

The  fasciae  of  the  perinaeum  correspond  in  a great  measure  with 
those  at  the  lower  part  of  the  abdomen.  They  consist  of  the  super- 
ficial fascia,  which  covers  the  muscles,  and  a deeper  fascia,  which  is 
to  be  considered  the  boundary  of  the  pelvic  cavity. 

Superficial  fascia  of  the  Perinaeum. — The  two  laminae  of  which  this 
is  composed,  as  has  been  said  of  the  corresponding  fascia  of  the  groin, 
difler  so  materially  from  each  other  that  they  must  be  separately 
described.  The  outer  or  subcutaneous  laiyer,  is  thick  and  cellular, 
contains  a quantity  of  fat,  is  more  adherent  to  the  skin  than  to  the  sub- 
jacent layer,  and  is  prolonged  continuously  over  the  buttocks  and 
thighs,  without  any  attachment  to  periosteum.  Traced  forwards, 
however,  it  is  gradually  lost  sight  of  in  the  scrotum,  where,  losing  its 
fat,  it  joins  inseparably  with  the  deep  layer. 

The  deeper  layer  of  superficial  fascia,  is  thinner  but  more  distinctly 
membranous,  contains  little  or  no  fat,  invests  closely  the  periiiTai 
muscles,  does  not  extend  laterally  over  the  thighs,  and  has  some  im- 
portant connexions  with  other  structures.  Thus,  on  each  side,  the 
deep  layer  is  closely  connected  w'ith  the  rami  of  the  pubes  and  ischium 
as  far  as  the  tuberosity  of  the  latter  bone,  so  much  so  that  air  injecied 
under  it  cannot  be  made  to  pass  any  farther  in  this  direction.  In  front 
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it  is  continued  into  the  scroium,  and  thus  beconnes  connected  with  the 
deeper  layer  of  the  superficial  fascia  of  the  abdomen.  Between  the 
perinatal  muscles  it  sends  cellular  processes  or  septa,  and  finally, 
(avoiding  the  sphincter  ani,  which  lies  immediately  under  the  skin,) 
it  turns  round  the  posterior  margin  of  the  transversus  perinati  muscle 
to  join  with  a thin  prolongation  sent  forwards  from  the  deep  perinaeal 
fascia,  to  be  presently  described.  The  attachment  of  this  layer  of 
superficial  fascia  laterally  and  behind,  and  its  continuity  with  other 
similar  structures  in  front,  account  for  the  course  taken  (as  long  as 
this  fascia  remains  entire)  by  urine  extravasated  from  rupture  of  the 
urethra. 

The  deep  perincBal  fascia  (triangular  ligament, — Douglas;  triangular 
ligament  of  the  urethra, — Camper)  lies  under  the  proper  perinaeal 
muscles,  closing  in  the  anterior  portion  of  the  outlet  of  the  pelvis.  It 
is  a very  strong  and  resistant  membrane.  Necessarily  triangular  in 
form  in  consequence  of  the  direction  of  the  bones  with  which  it  is  con- 
nected, the  apex  of  this  fascia  corresponds  to  the  arch  of  the  pubes, 
and  is  connected  with  the  sub-pubic  ligament;  the  two  sides  are  firmly 
attached  to  the  rami  of  the  pubes  and  a small  portion  of  the  ischia, 
behind  the  insertion  of  the  crura  penis;  and  the  base  turned  towards 
the  rectum  has  connexions  to  be  presently  described.  It  is  pierc'ed  by 
the  membranous  portion  of  the  urethra,  about  an  inch  behind  the 
pubic  arch,  and  just  above  or  in  front  of  this,  by  the  dorsal  veins  of 
the  penis. 

The  deep  perinaeal  fascia  is  composed  of  two  layers,  between  which 
are  contained  the  arteries  of  the  bulb,  Cowper’s  glands,  and  the  com- 
pressor muscles  of  the  urethra.  These  two  layers  are  differently  dis- 
posed at  the  urethral  aperture  and  at  the  base  or  free  margin  of  the 
fascia.  Thus,  from  around  the  margin  of  the  urethral  aperture  the 
layers  are  prolonged, — the  one  forwards  to  become  continuous  with 
the  coverings  of  the  bulb  and  the  corpus  spongiosum  urethrae,  the 
other  backwards  towards  the  fibrous  investment  of  the  prostate  gland, 
so  as  to  leave  the  opening  imperfectly  defined  on  both  its  outer  and  its 
inner  aspect. 

Towards  its  base  the  fascia  becomes  weaker,  and  about  half  an 
inch  behind  the  urethral  aperture,  the  two  layers,  in  place  of  termi- 
nating abruptly,  separate  again  from  each  other,  diminishing  in  strength 
and  distinctness  as  they  thus  diverge.  The  anterior  layer,  turning 
forwards  behind  the  transverse  muscles  of  the  perinseum,  joins  w’ith 
the  deep  layer  of  superficial  fascia  already  described  as  turning  in  to 
meet  it.  The  posterior  layer  extends  on  each  side  into  the  thin  mem- 
brane which  is  spread  over  the  outer  surface  of  the  levator  ani. 

fascitE  of  the  pelvis. 

The  pelvis  is  lined  with  fascia  in  the  same  manner  as  the  abdomen. 
But  there  is  here  a peculiar  layer,  which  may  be  considered  a visceral 
layer,  directed  inwards  from  the  parietal  portion  to  the  viscera.  The 
visceral  layer  belongs  to  the  levator  ani  muscle.  This  muscle  extends 
from  the  walls  of  the  pelvis  to  the  organs  in  that  cavity  and  supports 
them ; and  the  fascia  or  layer  of  fascia  in  question  lines  the  upper  sur- 
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i'ace  of  the  muscle.  From  this  statement  it  results  that  the  fascia  in 
the  pelvis  consists  of  two  parts — one  lining  the  cavity,  the  other 
assisting  to  support  the  viscera.  There  are,  however,  three  portions 
recognised  by  anatomists,  and  a distinctive  name  is  assigned  to  each. 
Thus,  the  membrane  descending  from  the  brim  of  the  pelvis  (to  which 
the  iliac  fascia  was  traced)  and  lining  the  cavity,  is  named  “ pelvic 
fascia;”  but  it  assumes  the  name  “obturator  fascia”  (from  the  muscle 
it  is  chiefly  in  contact  with)  below  the  point  at  which  the  visceral 
layer  is  given  off.  And  this  last  is  called  “ vesical”  or  “recto- vesical.” 
It  might  be  said  that  the  pelvic  fascia,  after  descending  a certain  way, 
splits  into  the  obturator  and  recto-vesical  fasciae. 

The  deep  perinasal  fascia  already  described  (page  805)  has  likewise 
a claim  to  be  referred  to  among  the  fasciae  of  the  pelvis,  inasmuch  as 
it  closes  in  this  cavity  beneath  the  arch  of  the  pubes. 

The  membranes,  or  layers  of  membrane,  whose  arrangement  has 
thus  been  noticed  generally  and  in  connexion,  will  now  be  separately 
examined. 

The  pelvic  fascia  lines  the  upper  part  of  the  cavity  of  the  pelvis. 
At  the  side  of  the  cavity  this  fascia  is  attached  to  the  brim  of  the 
pelvis,  where  the  iliac  fascia  was  said  to  end,  and  the  two  membranes 
are  for  some  space  continuous  one  with  the  other.  Further  forward, 
the  attachment  of  the  pelvic  fascia  to  the  bone  or  periosteum  inclines 
downwards  behind  the  pubes,  following  the  margin  of  the  obturator 
internus  towards  the  lower  part  of  the  symphysis  of  the  pubes.  De- 
scending in  the  cavity,  the  fascia  covers  the  internal  obturator  muscle, 
and  is  connected  with,  or  gives  origin  to,  some  of  its  fibres.  At  the 
back  part  of  the  pelvis,  degenerating  into  a thin  cellular  layer,  it  spreads 
over  the  pyriform  muscle  and  the  sacral  nerves,  and  is  here  perforated 
by  branches  of  the  internal  iliac  artery  and  vein.  In  front,  the  fascia 
is  connected  with  the  fibrous  part  of  the  canal  by  which  the  obturator 
vessels  and  nerve  escape  from  the  pelvis;  and  close  to  the  symphysis 
pubis,  a short  band  is  directed  backwards,  above  the  prostate  gland, 
to  the  bladder,  with  which  it  is  intimately  connected.  A similar  band 
exists  at  tlie  opposite  side  of  the  symphysis  of  the  pubes,  and  the  two 
are  separated  by  a narrow  depression,  in  or  opposite  w'hich  the  dorsal 
veins  of  the  penis  lie,  after  entering  the  pelvis.  The  bands  in  question 
are  named  the  anterior  true  ligaments  of  the  urinary  bladder. 

The  pelvic  fascia  is  considered  to  end  at  a white  thickened  band, 
which  stretches  from  near  the  symphysis  pubis  to  the  spine  of  the 
ischium.  From  the  under  surface  of  this  band  the  levator  ani  muscle 
arises,  and  in  the  same  place  springs  a layer  of  fascia  which  follows 
the  upper  surface  of  that  muscle  to  the  viscera — the  vesical  fascia.  ; 

Obturator  fascia. — This  is  the  continuation  of  the  pelvic  fascia  over 
the  lower  part  of  the  internal  obturator  muscle;  and  being  so, — to  re-  j 
cognise  it  under  a separate  designation  seems  superfluous.  The  ohtu-  | 
rator  fascia  is  fixed  below  to  the  rami  of  the  pubes  and  ischium,  and  f 
to  the  great  sacro-sciatic  ligament,  receiving  some  strengthening  | 
fibres  from  the  last-named  structure.  The  internal  pudic  vessels  and  | 
nerve,  in  their  progress  upwards  to  the  perinaeurn,  are  contained  in  a 
canal  formed  in  this  fascia.  I 
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vesical  fascia  (recto-vesical),  the  visceral  layer  of  the  pelvic 
fascia,  takes  its  rise  from  the  band  (ischio-pubic)  before  mentioned  as 
stretching  from  the  pubes  to  the  spine  of  the  ischium,  and  descends, 
immediately  in  contact  with  the  inner  surface  of  the  levator  ani  mus- 
cle, to  the  prostate  gland,  the  urinary  bladder,  and  the  rectum.  It  is 
reflected  to  some  extent  on  each  of  those  organs  from  the  point  at 
which  it  comes  into  contact  with  them.  Thus,  arrived  at  the  base  or 
back  part  of  the  prostate,  it  gives  an  elongation  forwards  on  the  veins 
(prosiatic)  which  cover  the  prostate,  and,  continued  backwards  to  the 
bladder,  it  forms  the  lateral  true  ligament  of  this  viscus.  It  invests  the 
vesiculse  seminales,  and  is  extended  across  between  the  bladder  and 
the  rectum  ; here  continuing  into  the  membrane  of  the  opposite  side,  it 
supports  the  bladder,  and  separates  that  organ  from  the  rectum.  On 
the  rectum  the  fascia  is  also  reflected  upwards  and  downwards,  gra- 
dually degenerating  into  cellular  membrane  over  the  surface  of  the 
bowel,  as  it  likewise  does  on  the  bladder. 

In  the  female,  the  pelvic  fascia  is  connected  with  the  vagina  as  with 
the  other  pelvic  organs. 

FASCIA  OF  THE  LOWER  LIMB. 

As  in  most  other  situations,  these  consist  of  two  very  distinct  struc- 
tures,— the  one  subcutaneous,  and  composed  of  cellular  membrane 
more  or  less  loaded  with  fat,  and  the  other  forming  an  immediate  and 
strong  fibrous  investment  to  the  muscles  of  the  limb. 

The  superficial  fascia  is  more  distinctly  membranous  in  the  upper 
part  of  the  thigh,  and  in  the  popliteal  region,  than  in  the  other  parts  of 
the  limb ; but  in  the  sole  of  the  foot  it  is  so  adherent  to  die  skin  on  one 
surface,  and  to  the  deep  fascia  on  the  other,  or  these  two  structures 
are  so  closely  connected  together,  that  the  superficial  fascia  can  be 
hardly  said  to  exist.  In  the  groin  it  is  described  more  minutely  than 
elsewhere,  on  account  of  its  connexions  with  the  deep  fascia  (fascia 
lata),  and  the  influence  which  it  consequently  exercises  over  herniae, 
or  effusions  of  fluid,  in  this  neighbourhood.  Besides  the  subcutaneous 
fat,  the  superficial  vessels  and  glands  are  contained  in  this  membrane  ; 
and  as  these  are  large  and  numerous,  and  are  covered  on  both  sur- 
faces, it  follows  that  the  superficial  fascia  is  here  capable  of  partial 
subdivision  into  either  two  or  more  imperfect  laminae.  The  outermost 
of  these  is  continuous  uninterruptedly  with  the  subcutaneous  layer  of 
the  superficial  abdominal  fascia  above,  and  with  the  corresponding 
structure  in  the  thigh  below;  but  the  innermost  layer  is  closely  con- 
nected a little  below  the  level  of  Poupart’s  ligament  with  the  fascia 
lata.  This  connexion  has  already  been  noticed  in  tracing  the  super- 
ficial fascia  of  the  abdomen  downwards  to  the  groin ; it  is  so  com- 
plete, that  air  or  liquid  injected  under  the  superficial  fascia  of  the  abdo- 
men cannot  be  made  to  pass,  without  direct  rupture,  into  the  thigh, 
or  vice  versa  ; and  the  union  between  the  two  fasciae  takes  place,  not 
by  a mere  narrow  line,  but  over  a tolerably  broad  surface,  particu- 
larly over  the  saphenous  opening,  where  the  superficial  fascia  ad- 
heres to  the  margin  of  the  aperture,  and  assists  in  closing  it.  As  the 
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portion  of  the  superficial  fascia  covering  the  saphenous  opening  is  per- 
forated by  several  superficial  vessels,  it  has  received  the  distinctive 
appellation  of  the  cribriform,  fascia.  About  two  inches  below  Poupari’s 
ligament  the  superficial  fascia  is  again  found  wholly  distinct  from,  and 
scarcely  attached  to,  the  fascia  lata. 

Synodal  burses  are  found  in  the  superficial  fascia  of  the  lower  limb 
over  the  patella,  the  point  of  the  heel,  and  the  phalangal  articulations 
of  the  toes. 

DEEP  FASCIA. 

Beneath  the  skin  and  superficial  fascia  is  found  the  proper  investing 
fascia  of  the  limb,  which  is  named  in  the  thigh  fascia  lata,  but  is  de- 
signated in  the  leg  and  foot  merely  according  to  the  part  actually 
covered. 

The  fascia  of  the  thigh  {fascia  lata)  forms  a perfectly  continuous 
sheath  to  the  thigh,  varying,  however,  much  in  thickness  in  different 
parts.  It  is  strongest  on  the  outer  aspect  of  the  limb,  where  its  dense 
and  glistening  parallel  fibres  give  it  much  the  appearance  of  a tendi- 
nous aponeurosis  ; indeed,  it  here  serves  the  purpose  of  a tendon  to  the 
tensor  vaginas  femoris,  and  to  a large  part  of  the  gluteus  maximus, 
both  which  muscles  act  on  the  limb  through  the  intervention  of  the 
fascia.  This  membrane  is  thinnest  in  the  upper  and  inner  part  of  the 
thigh,  where  it  covers  the  short  adductor  muscles.  Near  the  knee,  it 
is  considerably  strengthened  by  a tendinous  expansion  given  off’  from 
the  lower  termination  of  the  extensor  muscles  of  the  leg  in  front,  and 
from  the  tendon  of  the  biceps  behind. 

Direct  connexions  between  the  fascia  lata  and  the  periosteum  occur 
at  various  points,  more  especially  at  the  sides  of  the  sacrum  and 
coccyx,  along  the  crest  of  the  ilium,  the  pectineal  line,  the  crest  and 
the  rami  of  the  pubes,  and  the  ramus  of  the  ischium  above,  as  well  as 
over  the  condyles  of  the  femur,  the  tuberosities  of  the  tibia,  and  head 
of  the  fibula  below.  Indirectly  the  fascia  is  still  further  connected 
■with  the  periosteum  by  means  of  septa  which  pass  between  the 
muscles  to  the  shaft  of  the  femur.  These  will  be  hereafter  more  par- 
ticularly described. 

The  sheath-like  arrangement  of  the  fascia  round  the  entire  limb  is 
simple  over  the  greater  part  of  the  thigh;  but  a little  below  Poupart’s 
ligament  an  interruption  to  this  continuity  exists  in  consequence  of  the 
presence  of  an  oval  and  somewhat  oblique  opening  {saphenous  open- 
ing) for  the  transmission  of  the  principal  superficial  vessels.  Here 
also  femoral  hernia  descends;  and  it  is  with  the  view  of  permitting  a 
more  precise  description  of  the  mode  of  formation  of  this  opening  that 
the  two  portions  of  the  fascia  lata  which  lie  respectively  on  its  outei’ 
and  inner  side  are  separately  named, — that  at  the  outer  or  iliac  side, 
and  attached  to  the  ilium,  being  called  the  iliac  portion;  and  that  on 
the  inner  side,  and  connected  with  the  pubes,  being  named  the  pubic 
portion. 

Up  to  the  lower  margin  of  the  saphenous  opening,  and  immediately 
behind  the  long  saphenous  vein,  the  membrane  is  single;  but  at  tliat 
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point,  and  immediately  below  the  junction  of  the  saphenous  with  the 
femoral  vein,  the  two  portions  above  named  separate  to  enclose  the 
saphenous  opening.  The  lower  curved  margin  of  this  aperture  is 
called  its  inferior  cornu. 

The  external  or  iliac  portion,  traced  upwards  from  this  point,  is 
found  lying  on,  and  intimately  united  with,  the  anterior  portion  of  the 
sheath  of  the  femoral  vessels  ; crossing  to  the  inner  side  of  this  sheath 
it  forms  an  arched  margin  {upper  cornu  of  the  saphenous  opening) 
which  looks  downwards  and  inwards.  This  margin  is  less  perfectly 
defined  than  the  inferior  cornu,  partly  from  its  connexion  with  the 
cribriform  fascia,  and  partly  from  its  adhesion  to  the  femoral  sheath 
beneath,  in  the  manner  already  indicated.  Approaching  yet  nearer 
the  fold  of  the  groin,  the  iliac  portion  of  the  fascia  lata  expands  trans- 
versely, and  corresponds  to  nearly  the  entire  width  of  the  groin.  At 
the  crest  and  anterior  superior  spine  of  the  ilium  it  is  attached,  through 
the  medium  of  the  periosteum,  to  the  bone;  and  from  this  point  in- 
wards it  is  closely  connected  with  Poupart’s  ligament  and  the  deep 
layer  of  the  superficial  fascia  of  the  abdomen.  At  its  inner  termina- 
tion, beneath  the  attachment  of  the  external  pillar  of  the  ring  to  the 
spine  of  the  pubes,  it  is  attached  to  the  pectineal  line  in  close  connexion 
with  the  reflected  insertion  of  the  aponeurosis  of  the  external  oblique 
muscle. 

The  inner  or  puhic  portion  of  the  fascia  lata,  also  followed  from  the 
inferior  cornu,  rises  over  the  pectineus  muscle,  and,  passing  deeply 
behind  the  saphenous  vein  and  femoral  sheath,  lies  on  a plane  poste- 
rior to  the  iliac  portion  just  described.  On  the  outer  side  it  becomes 
closely  connected  with  the  femoral  sheath  (its  posterior  surface),  and 
may  be  traced  even  to  the  sheath  of  the  psoas  muscle  and  to  the 
fibrous  capsule  of  the  hip-joint.  On  the  inner  side  it  is  connected  with 
the  margin  of  the  rami  of  the  pubes  and  iscbium.  Above,  it  is  at- 
tached to  the  pectineal  line,  close  in  front  of  the  insertion  of  the  ex- 
ternal oblique  aponeurosis.  The  cribriform  fascia  is  less  firmly  con- 
nected with  the  pubic  than  with  the  iliac  portion  of  fascia. 

As  occurs  in  other  situations,  this  investing  fascia  sends  partitions 
, between  the  several  muscles  composing  the  bulk  of  the  limb;  these 
partitions  are  indicated  on  the  surface  by  dense  white  lines.  The 
strongest  and  deepest  of  the  partitions  is  called  the  external  intermus- 
cular septum.  It  passes  between  the  vastus  externus  and  the  short 
head  of  the  biceps,  is  inserted  into  the  linea  aspera  of  the  femur  from 
the  lower  edge  of  the  tendon  of  the  gluteus  maximus  to  the  outer  con- 
dyle of  the  bone,  and  serves  to  bind  the  muscles  down  to  the  bone, 
and  retain  them  in  their  situations  during  their  different  actions,  by 
fixing  the  strong  external  portion  of  the  fascia  lata.  The  internal 
intermuscular  septum  is  a much  thinner  structure;  it  is  inserted  into 
the  linea  aspei'a  between  the  vastus  internus  and  the  adductor 
muscles. 

Several  muscles  are  partially  inserted  into  the  fascia  lata,  and 
act  more  or  less  as  tensors  of  that  membrane.  The  tensor  vaginae 
femoris,  indeed,  has  no  other  insertion,  and  is  the  proper  tensor 
muscle  of  the  fascia ; its  fibres  are  enclosed  between  two  layers  of 
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the  fascia,  which  unite  together  at  the  distance  of  three  or  four  inches 
below  the  anterior  superior  spine  of  the  ilium.  The  gluteus  maxi- 
mus,  which  is  somewhat  similarly  enclosed  between  two  layers,  is 
also  partly  inserted  into  the  fascia  over  the  great  trochanter  of  the 
femur.  In  the  same  manner,  though  to  a smaller  extent,  the  tendons 
of  the  biceps  and  semi-membranosus  behind,  and  of  the  sartorius  and 
quadriceps  extensor  cruris  in  front,  send  bundles  of  fibres  to  strengthen 
and  support  the  fascia  round  the  upper  part  of  the  knee-joint.  Other 
muscles,  again,  take  a partial  origin  from  the  fascia  lata  or  its  pro- 
longation inwards.  Thus,  many  of  the  fibres  of  the  gluteus  medius 
arise  from  the  dense  portion  of  fascia  stretched  between  the  tensor 
vagince  femoris  and  the  gluteus  maximus.  From  the  external  inlcr- 
muscular  septum  also  arise  many  muscular  fibres  of  the  vastus  ex- 
ternus  and  of  the  short  head  of  the  biceps.  Lastly  it  may  be  men- 
tioned, that  the  fascia  lata  forms  a very  distinct  sheath  for  the  sartorius 
by  splitting  on  the  outer  margin  and  reuniting  at  the  inner  margin 
of  that  muscle,  as  the  cervical  fascia  does  for  the  sterno-mastoid. 

The  fascia  of  the  leg  is  continuous  around  the  knee  with  the  fascia 
lata  of  the  thigh,  and  over  the  ankle  with  the  corresponding  invest- 
ment of  the  foot.  It  is  particularly  dense  in  the  upper  and  fore  part 
of  the  leg,  where  it  is  strengthened  by  fibres  sent  from  the  tendons 
of  the  biceps  on  the  outer,  and  the  sartorius  on  the  inner  sides;  but  it 
becomes  much  thinner  behind,  where  it  covers  the  gastrocnemius  and 
soleus  muscles.  This  fascia  is  adherent  to  the  periosteum,  covering 
the  head,  the  spine,  and  the  posterior  and  inner  margin  of  the  tibia,  to 
the  head  of  the  fibula,  and  to  the  outer  and  inner  malleoli  ; and  it  in- 
vests the  leg  all  round  except  the  inner  surface  of  the  tibia.  From  its 
under  surface  intermuscular  septa  are  prolonged  inwards.  The  situ- 
ation of  these  septa  is  marked  on  the  surface  of  the  fascia  by  several 
white  lines  in  front  and  on  the  outer  side  of  the  leg.  The  first,  on  the 
outer  side  of  the  spine  of  the  tibia,  runs  between  the  tibialis  anticus 
and  the  extensor  longus  digitorum,  and  is  attached  deeply  to  the  inter- 
osseous ligament;  and  the  second,  extending  between  the  long  exten- 
sor and  peroneus  tertius  in  front,  and  the  peroneus  longus  and  brevis 
behind,  is  inserted  along  the  outer  margin  of  the  shaft  of  the  fibula. 
These  septa,  as  also  the  upper  and  anterior  portion  of  the  fascia  itself, 
afford  attachment  to  the  muscular  fibres  next  to  them,  and  thus  in- 
crease greatly  the  extent  of  the  surfaces  giving  origin  to  the  muscles. 

Between  the  superficial  and  the  deep  muscles  on  the  back  of  the 
leg,  a layer  of  fascia  is  stretched  from  side  to  side  across  the  limb. 
This  membranous  septum,  known  as  the  deep  fascia  of  the  leg,  e.x- 
tends  downwards  from  the  fascia  covering  the  popliteus  muscle  or  the 
place  of  origin  of  the  soleus  muscle.  Where  covered  by  the  soleus 
and  gastrocnemius  muscles,  the  fascia  is  weak,  but  it  becomes 
stronger  as  it  escapes  from  under  cover  of  those  muscles  and  ap- 
proaches the  malleoli. 

Around  the  ankje,  the  fascia  of  the  leg  becomes  continuous  with 
that  of  the  foot;  but  in  front,  and  on  the  inner  side  of  tfiat  joint, 
strong  bands  of  fibres  are  superaddcd,  which  are  called  annular  liga- 
ments. As  they  are  merely  stronger  portions  of  the  ordinary  fascia, 
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it  is  often  difficult  in  dissection  to  mark  satisfactorily  the  outline  of 
these  bands,  or  to  discover  anything  like  an  upper  and  lower  margin. 
Their  function  is  that  of  confining  the  tendons  in  their  natural  posi- 
tions. 

The  anterior  annular  ligament  is  partially  separated  opposite  the 
flexure  of  the  joint  into  two  portions  or  bands,  the  one  properly  be- 
loging  to  the  leg,  and  the  other  to  the  foot.  The  upper  band  stretches 
from  the  lower  end  of  the  fibula  to  the  lower  end  of  the  tibia,  and 
binds  down  the  vertical  portion  of  the  extensor  tendons  to  the  point  at 
which  they  make  their  turn  forwards  to  the  foot.  The  lower  band 
extends  from  the  lower  end  of  the  tibia,  near  the  point  of  the  inner 
ankle,  to  the  upper  surface  of  the  calcaneum,  and  confines  the  hori- 
zontal portions  of  the  same  tendons  to  the  dorsal  surface  of  the  tarsal 
bones.  By  splitting  into  two  layers,  and  passing  partly  in  front  and 
partly  behind  the  tendons,  these  bands  form  several  sheaths,  which 
are  lined  by  synovial  membranes.  The  compartment  of  the  annular 
ligament  next  the  fibula,  is  appropriated  to  the  peroneus  tertius  and 
extensor  communis  digitorum;  a second,  next  the  tibia,  contains  the 
tendon  of  the  tibialis  anticus;  and  a third,  found  only  in  the  lower 
portion,  transmits  the  extensor  proprius  pollicis.  The  entire  structure 
covers  the  anterior  tibial  vessels  and  nerve. 

The  internal  annular  ligament  crosses  the  space  between  the  inner 
ankle  and  the  heel,  through  which  the  tendons  of  the  flexor  muscles 
run.  Its  upper  border,  continuous  with  the  fascia  of  the  leg  (more 
especially  the  deep  layer),  is  very  imperfectly  defined  ; and  its  lower 
border,  giving  origin  to  many  fibres  of  the  abductor  pollicis,  is  but 
little  more  distinct.  Its  anterior  extremity  is  attached  to  the  inner  mal- 
leolus, and  its  posterior  termination  is  inserted  into  the  inner  margin  of 
the  calcaneum ; but  between  these  two  points  it  is  further  connected 
to  the  bone  by  means  of  septa,  which  thus  enclose  several  arched 
canals.  The  first  canal  (next  the  malleolus)  contains  the  tendon  of  the 
tibialis  posticus,  and  the  second,  that  of  the  flexor  longus  digitorum, 
both  being  provided  with  a synovial  lining.  Then  follows  a wider 
space  for  the  passage  of  the  posterior  tibial  vessels  and  nerve;  lastly, 
against  the  astragalus,  a fourth  canal  lined  like  the  two  first  by  a 
synovial  bursa  transmits  the  tendon  of  the  flexor  longus  pollicis. 

The  external  annular  ligament  extends  from  the  point  of  the  outer 
malleolus  to  the  outer  surface  of  the  calcaneum,  and  keeps  in  place 
the  tendons  of  the  long  and  short  peronei  muscles.  The  tendons  are 
close  together  and  they  are  surrounded  b}'-  a synovial  sac. 

lihe  fascia  on  the  dorsum  of  the  foot  is  a thin  membrane  prolonged 
from  the  anterior  annular  ligament  over  the  extensor  tendons.  It  is 
attached,  more  or  less  closely,  to  points  of  the  tarsal  and  metatarsal 
bones  left  uncovered  by  tendon  or  muscle,  and  is  continuous  round 
the  outer  and  inner  margins  of  the  foot  and  between  the  clefts  of  the 
toes,  with  thinner  and  degenerated  portions  of  the  plantar  fascia. 

'Yhe  plantar  fascia  is  a much  stronger  and  more  important  part, 
being,  indeed,  the  thickest  of  any  of  the  structures  composing  this 
class  of  fibrous  membranes.  It  is  composed  of  dense,  white,  glisten- 
ing fibres,  the  greater  number  of  which  are  arranged  in  a longitudinal 
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direction,  and  extends  from  the  under  surface  of  the  os  calcis  for- 
wards to  the  lieads  of  the  metatarsal  bones.  This  fascia  may  be 
described  as  composed  of  three  divisions,  (a  central  and  two  lateral,) 
of  very  different  degrees  of  thickness,  and  clearly  marked  off  from 
each  other  by  two  strong  intermuscular  septa.  The  inner  division, 
very  thin  and  unlike  the  other  portions,  invests  the  abductor  pollicis, 
and  is  often  partly  removed  with  the  skin  in  dissection.  It  is  conti- 
nuous round  the  inner  border  of  the  foot  with  the  dorsal  fascia,  and 
with  the  internal  annular  ligament.  The  outer  division  covers  the 
abductor  minimi  digiti,  and  is  much  stronger,  particularly  between 
the  under  surface  of  the  calcaneum  and  the  base  of  the  fifih  metatar- 
sal bone,  to  both  which  points  it  is  firmly  atiached.  It  is  continuous 
round  the  outer  border  of  the  foot  with  the  dorsal  fascia,  and  sends  a 
thin  prolongation  forwards  over  the  insertion  of  the  abductor  and  the 
short  flexor  of  the  little  toe.  The  central  division,  like  the  corre-  ' 
spending  part  in  the  palmar  fascia,  is  narrow  behind,  and  becomes  I 
wider  and  thinner  towards  the  toes.  At  the  back  part,  where  it  is 
thickest,  the  fascia  is  attached  to  the  tubercles  on  the  under  surface  of 
the  calcaneum  immediately  behind  the  origin  of  the  flexor  brevis  digi- 
torum,  with  which  muscle  it  is  closely  connected.  Nearly  opposite 
the  middle  of  the  metatarsal  bones,  this  fascia,  becoming  broader  and  , 
thinner  as  it  advances,  begins  to  divide  into  five  processes,  one  for 
each  of  the  toes;  and  from  this  point  forwards  to  the  bases  of  the  J 
toes,  numerous  strong  transverse  fibres  are  superadded,  which  bind  « 
the  processes  together,  and  connect  them  closely  with  the  skin.  II 
Opposite  the  articulation  of  the  toe  with  the  metatarsal  bone,  each  of 
the  five  processes  divides,  to  permit  the  passage  of  the  flexor  tendons;  I 
and  the  two  bundles  of  fibres  resulting  from  the  division  of  each  pro-  | 
cess,  after  strengthening  the  sheath  of  the  tendons  over  which  they  ® 
pass,  are  blended  with  the  ligaments  of  the  joints. 

It  has  already  been  intimated  that  the  three  divisions  of  the  plantar 
fascia  are  united  together  along  the  whole  length  of  the  foot,  so  as  to 
form  a continuous  structure,  and  the  union  is  marked  on  the  surface 
by  two  longitudinal  depressions  or  grooves.  Opposite  these  grooves 
two  strong  intermuscular  septa  are  prolonged  deeply  upwards  into  the 
sole  of  the  foot,  separating  the  flexor  brevis  digitorum  from  the  ab- 
ductor pollicis  on  the  inner  side,  and  from  the  abductor  minimi  digiti 
on  the  outer  side,  and  giving  partial  origin  to  each  of  these  muscles. 
Finally,  the  intermuscular  septa  are  connected  with  thin  membranous  ; 
partitions,  which  are  found  interposed  between  the  respective  layers,  n 
of  muscle  in  the  sole  of  the  foot.  1 ^ 
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MUSCULAR  TISSUE. 

The  muscular  tissue  is  that  by  means  of  which  the  active  move- 
ments of  the  body  are  produced.  It  consists  of  fine  fibres,  which  are 
for  the  most  part  collected  into  distinct  organs,  called  muscles,  and  in 
this  form  it  is  familiarly  known  as  the  flesh  of  animals;  these  fibres 
are  also  disposed  round  the  sides  of  cavities  and  between  the  coats  of 
hollow  viscera,  forming  strata  of  greater  or  less  thickness.  The  mus- 
cular fibres  are  endowed  with  contractility,  a remarkable  and  charac- 
teristic property,  by  virtue  of  which  they  shrink  or  contract  more  or 
less  rapidly  under  the  influence  of  certain  causes  which  are  capable 
of  exciting  or  calling  into  play  the  property  in  question,  and  which  are 
therefore  named  stimuli.  A large  class  of  muscles,  comprehending 
those  of  locomotion,  respiration,  expression,  and  some  others,  are  ex- 
cited by  the  stimulus  of  the  will  or  volition,  acting  on  them  through 
the  nerves;  these  are  therefore  named  “voluntary  muscles,”  although 
some  of  them  habitually,  and  all  occasionally,  act  also  in  obedience  to 
other  stimuli.  There  are  other  muscles  or  muscular  fibres  which  are 
entirely  withdrawn  from  the  control  of  the  will,  such  as  those  of  the 
heart  and  intestinal  canal,  and  these  are  accordingly  named  “ involun- 
tary.” These  two  classes  of  muscles  differ  not  only  in  the  mode  in 
which  they  are  excited  to  act,  but  also  to  a certain  extent  in  their 
anatomical  characters;  and  on  this  account  we  shall  consider  the 
structure  of  each  class  separately. 

Of  the  structure  of  voluntary  muscles. — The  voluntary  muscular 
fibres  are  for  the  most  part  gathered  into  distinct  masses  or  muscles 
of  various  sizes  and  shapes,  but  most  generally  of  an  oblong  form,  and 
furnished  with  tendons  at  either  extremity,  by  which  they  are  fixed 
to  the  bones. 

The  two  attached  extremities  of  a muscle  are  named,  in  anatomical 
descriptions,  its  origin  and  insertion, — the  former  term  being  usually 
applied  to  the  attachment  which  is  considered  to  be  most  fixed, 
although  the  rule  cannot  be  always  applied  strictly.  The  fleshy  part 
is  named  the  belly,  which  in  some  cases  is  interrupted  in  the  middle 
or  divided  into  two  by  a tendon,  and  then  the  muscle  is  said  to  be  bi- 
ventral or  digastric  ; on  the  other  hand  it  may  be  cleft  at  one  end  into 
two  or  three  portions,  in  which  case  it  is  named  bicipital  or  trici- 
pital,  &c. 

The  muscular  fibres  are  collected  into  packets  or  bundles,  of 
greater  or  less  thickness,  named  fasciculi  or  lacerti,  (fig.  157,)  and  the 
fibres  themselves  consist  of  much  finer  threads,  visible  by  the  aid  of 
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the  microscope,  which  are  termed  muscular  filaments  or  fibrilte,  (fig. 
15S,  c.)  The  fibrillse  run  parallel  with  each  other  in  the  fibres,  and 
the  fibres  are  parallel  in  the  fasciculi,  and  both  extend  continuously 
from  one  terminal  tendon  to  the  other,  unless  in  those  instances,  like 
the  rectus  muscle  of  the  abdomen  and  the  digastric  of  the  inferior 


Fig.  157.  Fig.  158. 


Fig.  157. — A.  a small  portion  of  muscle,  natural  size;  B,  the  same  magnified  5 diameters,  of 
larger  and  smaller  fasciculi,  seen  in  a transverse  section. 

Fig.  158. — A few  muscular  fibres,  being  part  of  a small  fasciculus,  highly  magnified,  showing 
the  transverse  strise.  a.  End  view  of  b b,  fibres  ; c,  a fibre  split  into  its  fibrilla;. 

maxilla,  in  which  the  fleshy  part  is  interrupted  by  interposed  tendinous 
tissue.  The  fasciculi  also  very  generally  run  parallel,  and  although  in 
many  instances  they  converge  towards  their  tendinous  attachment 
with  various  degrees  of  inclination,  yet  in  the  voluntary  muscles  they 
never  interlace  with  one  another. 

Sheath. — An  outward  investment  or  sheath  of  cellular  tissue  sur- 
rounds the  entire  muscle,  and  sends  partitions  inwards  between  the 
fasciculi ; furnishing  to  each  of  them  a special  sheath.  The  cellular 
tissue  extends  also  between  the  fibres,  but  does  not  afford  to  each  a 
continuous  investment,  and  therefore  cannot  be  said  to  form  sheaths 
for  them.  Every  fibre,  it  is  true,  has  a tubular  sheath ; but  this,  as 
will  be  afterwards  explained,  is  not  derived  from  the  cellular  tissue. 
The  chief  uses  of  the  cellular  tissue  are  no  doubt  to  connect  the  fibres 
and  fasciculi  together,  and  to  conduct  and  support  the  blood-vessels 
and  nerves  in  their  ramifications  between  these  parts.  The  relation  of 
these  different  subdivisions  of  a muscle  to  each  other,  as  w'ell  as  the 
shape  of  the  fasciculi  and  fibres,  is  well  shown  by  a transverse  section. 
(Figs.  157  and  158.) 

Fasciculi. — The  fasciculi  are  of  a prismatic  figure,  and  their  .sec- 
tions have  therefore  an  angular  outline.  The  number  of  fibres  of 
which  they  consist  varies,  so  that  they  differ  in  thickness,  and  a 
larger  fasciculus  may  be  divisible  into  two  or  three  orders  of  succes- 
sively smaller  bundles,  but  of  no  regularly  diminishing  magnitude. 
Some  muscles  have  large,  others  only  small  fasciculi ; and  the  coarse 
or  fine  texture  of  a muscle,  as  recognised  by  the  dissector,  depends  on 
this  circumstance.  The  length  of  the  fasciculi  (and  consequently  that 
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[Fig.  159. 


of  the  fibres  and  filaments)  is  not  always  proportioned  to  the  length  of 
the  muscle,  but  depends  on  the  arrangement  of  the  tendons  to  which 
their  extremities  are  attached.  When  the  tendons  are  limited  to  the 
ends  of  a long  muscle,  as  in  the  sartorius,  the  fasciculi  having  to 
pass  from  one  extremity  to  the  other,  are  of  great  length;  but  a long 
muscle  may  be  made  up  of  a series  of  short  fasciculi  attached 
obliquely  to  one  or  both  sides  of  a tendon,  which  advances  some  way 
upon  the  surface  or  into  the  midst  of  the  fleshy  part,  as  in  the  instance 
of  the  rectus  muscle  of  the  thigh,  and  the  tibialis  posticus.  Muscles 
of  the  kind  last  referred  to  are  named  “ penniform,”  from  their  resem- 
blance to  the  plume  of  a feather,  and  other  modifications  of  the 
arrangement,  which  can  be  readily  conceived,  are  named  “ seinipen- 
niform”  and  “compound  penniform.”  Many  short 
fasciculi  connected  thus  to  a long  tendon,  produce 
by  their  combined  effect  a more  forcible  contrac- 
tion than  a few  fasciculi  running  nearly  the  whole 
length  of  the  muscle;  but  by  the  latter  arrangement 
the  extent  of  motion  is  greater,  for  the  points  of 
attachment  are  moved  through  a larger  space. 

Of  the  fibres. — The  fibres,  although  they  differ 
somewhat  in  size  individually,  have  the  same  ave- 
rage diameter  in  all  the  voluntary  muscles,  namely, 
about  4^®th  of  an  inch  ; and  this  holds  good  whether 
the  muscles  be  coarse  or  fine  in  their  obvious  tex- 
ture. According  to  Mr.  Bowman*  their  average 
size  is  somewhat  greater  in  the  male  than  in  the 
female,  being  in  the  former  and  in  the  latter 
4-}^,  or  more  than  a fourth  smaller.  When  viewed 
by  transmitted  light  with  a sufficiently  high  power 
of  the  microscope,  the  fibres,  which  are  then  clear 
and  pellucid  in  their  aspect,  appear  marked  with 
very  fine  dark  parallel  lines  passing  across  them 
directly  or  somewhat  obliquely,  at  exceedingly  short  highly  magnified,  from 
but  regular  intervals.  (Figs.  158  and  159.)  The  lines,  *„^cir";;ran'adnrhu- 
as  just  mentioned,  are  dark,  and  the  intervals  be-  man  male  subject.  They 
tween  them  light;  their  distance  apart  is  about 
■j-Jo^th  of  an  inch,  and  they  are  even  closer  together  some  dark,’ short,  longi- 
in  parts  of  a muscle  which  happen  to  be  contracted.  often '^o'bserve^d 

This  cross-striped  appearance,  which  is  most  beau-  beneath  the  microscope, 
tiful  and  characteristic,  is  found  in  all  the  voluntary  0" ‘|he"fibrmousLran^ 
muscles;  but  it  is  not  altogether  confined  to  them,  menr  of  Ihe  sarcous  ele- 
for  it  is  seen  in  the  fibres  of  the  heart,  which  is  a nature,  by 

. , ■ , ■ 1 r-i  J.  L.,  184/.] 

strictly  involuntary  organ;  striped  fibres  are  also 
found  in  the  pharynx  and  upper  part  of  the  gullet,  in  the  muscles  of 
the  internal  ear,  and  those  of  the  urethra,  parts  which  are  not  under 
the  direct  control  of  the  will. 

As  to  the  structure  of  the  fibres,  it  has  been  ascertained  that  each  is 

* I shall  liave  frequent  occasion  in  this  chapter  to  refer  to  Mr.  Bowman’s  important  re- 
searches on  muscle.  Phil.  Trans.  1840  and  1841,  and  Cyclopedia  of  Anatomy,  art. 
“ Muscle,”  and  “ Muscular  Motion.” 
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[Fig.  160. 


made  up  of  a large  number  of  extremely  fine  filaments  or  fibrils,  en- 
closed in  a tubular  sheath.  The  proper  sheath  of  the  fibre,  which  was 
discovered  nearly  about  the  same  time  and  independently  by  Schwann 
and  by  Bowman,  has  been  named  by  the  latter  the  “ sarcolemma.”* 
It  consists  of  transparent  and  apparently  homogeneous  membrane,  and, 
being  comparatively  tough  and  elastic,  will  sometimes  remain  entire 
when  the  included  fibrils  are  ruptured  by  stretching  the  fibre,  as  repre- 
sented in  fig.  IGO.  In  this  way  its  ex- 
istence may  be  demonstrated,  and  it  is 
especially  well  seen  in  fish  and  other 
animals  which  have  large  fibres,  for  in 
such  instances  it  is  thicker  and  stronger. 
It  may  also  be  shown  by  immersing  a 
fibre  in  water  before  irritability  is  ex- 
tinguished ; the  fluid  is  in  this  case  first 
Fragments  of  an  elementary  fibre  of  imbibed  by  the  fibre,  and  then,  exciting 
the  skate,  held  together  by  the  unlorn  but  contraction,  is  Squeezed  OUt  of  its  Sub- 
twisted  sarcolemma. — Todd  & Bowman.]  , ‘ n . i . 

Stance,  when  it  usually  collects  between 
the  fibre  and  its  sheath,  and  raises  the  meinbrane  into  vesicles  or 
bullee. 

Filaments  or  fibrillcB. — Lines  and  fissures 
are  sometimes  seen  running  lengthwise  in  the 
substance  of  the  fibres,  and  indicating  their 
fibrillar  structure,  as  in  those  represented 
in  fig.  159;  and  when  these  longitudinal  lines 
are  well  marked,  the  transverse  striae  are 
comparatively  indistinct.  In  a thin  transverse 
section  the  ends  of  the  fibrillas  may  be  seen, 
when  highly  magnified,  as  small  dots  or  points, 
which  occupy  the  whole  sectional  area  of  the 
fibre,  showing  plainly  that  the  latter  is  not 
hollow,  as  has  sometimes  been  maintained,  but 
possesses  the  same  fibrillar  structure  through- 
out its  whole  thickness.  The  fibrils  may  be 
partially  separated  and  spread  out  by  breaking 
across  a fibre,  and  gently  bruising  the  broken 
. . end,  as  at  c,  fig.  158,  or  bv  splitting  up  its 

Muscular  fibrill®  of  the  pig  -.ic  ji  - ^ ^ 

magnified  720  diameiers.  a.  An  substaiice  With  fine  needles.  But  it  is  no  easy 

apparently  single  fibril,  showing  matter  to  insulate  a single  fibril;  and  to  suc- 
componenrpamde”^  ceed  in  this,  a perfectly  fresh  and  favourable 

central  part  and  bright  margin,  specimen,  as  Well  as  nice  manipulation,  is  re- 
fng^hmiiyhlTn^^  quired.  When  a fibril  thus  completely  insu- 

tudinai  segment  of  a fibre  co°n-  lated  is  highly  magnified,  it  is  seen  to  consist 
sislihg  of  a number  ol' fibrils  still  c ■ i ° • . .•  i . J 

connected  together.  The  dark  O'  s'^gle  TOW  of  iTiinute  particles.  Connected 

cro.s3  stripes  and  light  iniervais  together  like  a String  of  beads.  These  particies 
®heVa7kiiks'lrr“  (named  “sarcous  elements”  by  Bowman), 
light  spaces  respeciiveiy  corre“-  wheu  viewed  wilh  a magnifying  power  of  400 
C.’’ o'thcf  laner‘'coiier"io?s"'^^^^  O'”  ^<>0,  appear  like  liltie  dark  quadrangular 

fibriii®.  From  a preparation  by  and  generally  rectangular  bodies,  with  bright 
Mr.  Lealand.  a ^ a 


[*  Called  “ myolemma,”  by  Wilson.] 
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[Fig.  162. 


intervals  between  them,  as  if  they  were  connected  together  by  some 
pellucid  substance,  a,  fig.  161;  but  on  closer  examination,  provided 
the  defining  power  of  the  instrument  is  good,  a very  faint  dark  line  or 
shadow  will  be  discovered  passing  across  the  fibril  in  the  middle  of 
each  of  the  bright  spaces,  and  sometimes  also  a bright  border  may 
be  perceived  on  either  side  of  the  fibril,  so  that  each  of  the  rectangular 
dark  bodies  appears  then  to  be  surrounded  with  a bright  area  having  a 
similar  quadrangular  outline,  as  represented  in  the  figure,  and  it  may 
therefore  be  inferred  that  the  pellucid  substance  incloses  it  on  all  sides. 
In  short,  it  would  seem  that  the  elementary  particles  of  which  the 
fibril  is  made  up,  are  little  masses  of  pellucid  substance,  presenting  a 
rectangular  outline,  and  appearing  dark  in  the  centre.  Their  appear- 
ance, indeed,  suggests  the  notion  of  minute  vesicular  bodies  or  cells, 
cohering  in  a linear  series,  the  faint  transverse  marks  between  being 
the  lines  of  junction.  But  although  this  idea  very  naturally  presents 
itself,  we  must  not  assume  that  the  reality  of  it  is  established.  With 
a still  higher  magnifying  power,  the  dark  central 
part  appears  constricted  in  ihe  middle,  or  looks  as  if 
it  consisted  of  two  portions  joined  together.  When 
the  focus  is  altered,  the  internal  dark  part  becomes 
light;  it  is  therefore  evidently  transparent,  and  its 
dark  aspect  is  probably  owing  to  its  refracting  the 
light  differently  from  the  surrounding  substance.* 

Minute  pellucid  objects  indeed  exhibit,  when  highly 
magnified,  a dark  centre  surrounded  by  a bright  halo, 
if  viewed  a little  within  the  true  focal  distance ; but 
the  bright  circumference  of  the  muscular  particles 
seems  to  be  something  more  than  can  be  accounted 
for  in  this  way. 

When  the  fibrillae  lie  undisturbed  in  the  fibre,  the 
elementary  particles  of  collateral  fibrils  are  situated 
in  the  same  transverse  plane,  and  it  is  to  this  lateral 
coaptation  of  the  particles  that  the  transverse  striping 
of  the  fibre  is  due.  (See  b,  fig.  161.)  Accordingly, 
the  cross  lines  are  not  confined  to  the  surface  of  the  , Represents  a muscn- 
fibre,  but  may  be  seen  throughout  its  entire  thickness  fied,  of  Triton  dorsalis, 
on  successively  deepening  the  focus  of  the  micro- 

^ ° r I , moved,  and  Its  sarcous 

scope.  1 he  fibres  moreover  olten  show  a tendency  to  substance  broken  up 
cleave  across  in  the  direction  of  these  lines,  and  even 

1 I ■ . . 1 I-  1 re  tore,  by  J.  L„  1847.] 

to  break  up  into  transverse  plates  or  disks,  [fig.  162,] 
which  are  formed  by  the  lateral  cohesion  of  the  particles  of  adjacent 
fibrils.  To  make  up  such  a disk,  therefore,  every  fibril  contributes  a 
particle,  which  separates  from  those  of  its  own  fibril,  but  coheres  with 

* Various  observers,  from  the  time  of  Hooke,  in  the  seventeenth  century  till  the  present 
day,  have  recognised  a beaded  structure  in  the  muscular  filaments.  Muys,  who  however 
considered  the  beaded  appearanee  as  only  occasional,  and  seems  to  have  been  a good  deal 
perplexed  by  it,  represents  the  particles  as  rectangular.  Invest.  Fabric®  qu®  in  part.  muse, 
comp.  e.xtat.  Lugd.  Bat.  1741.  Tab.  i.  fig.  17.  Their  quadrangular  outline  was  fully  and 
clearly  shown  by  Mr.  Bowman.  The  faint  lines  passing  across  the  light  intervals  between 
the  dark  particles,  as  well  as  the  surrounding  bright  areas,  were,  as  far  as  I know,  first 
pointed  out  by  Mr.  Lealand,  a skilful  optician  in  ibis  city.  The  figure  (161)  was  drawn 
by  my  friend,  Mr.  J.  Marshall,  from  a specimen  prepared  by  Mr.  L. 
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its  neighbours  on  either  side,  and  this  with  perfect  regularity.  Indeed, 
Mr.  Bowman  conceives  that  the  subdivision  of  a fibre  into  fibrillse  is 
merely  a phenomenon  of  the  same  kind,  only  of  more  common  oc- 
currence, the  cleavage  in  the  latter  case  taking  place  longitudinally  in 
place  of  transversely:  accordingly,  he  considers  that  the  fibrillm  have 
no  existence  as  such  in  the  fibre,  any  more  than  the  disks;  but  that 
both  the  one  and  the  other  owe  their  origin  to  the  regular  arrange- 
ment of  the  particles  of  the  fibre  longitudinally  and  transversely, 
whereby,  on  the  application  of  violence,  it  cleaves  in  the  one  or  in  the 
other  direction  into  regular  segments, 


[I  also  entertain  the  same  opinion  as  Mr.  Bowman  in  regard  to  the 
division  of  the  sarcous  substance  contained  within  the  muscular  fibres. 
The  particles  adhere  to  each  other  with  greater  tenacity  in  the  direc- 
tion of  the  length  of  the  fibres  than  laterally  in  the 
living  muscle  and  in  the  fresh  dead  muscle,  which 
will  permit  its  being  torn  into  fibrillee  in  preference  to 
being  torn  in  any  other  direction.  The  fibrillse  vary 
considerably  in  their  diameter,  apparently  depending 
upon  the  skill  of  the  operator  in  separating  this  deli- 
cate structure;  for  1 have  frequently  observed  fibrillDS 
torn  a short  distance  through  their  length  into  two 
or  more  divisions,  each  presenting  as  much  integrity 
as  the  part  of  the  fibrillse  exhibiting  no  trace  of 
divi.sion.  Of  course,  when  we  arrive  at  the  ultimate 
sarcous  particles,  the  power  of  separating  the  fibrilla; 
will  cease.  But  when  the  muscular  fibre  has  been 
macerated  a short  time  in  water,  or  in  weak  alcohol, 
or  solution  of  certain  salts,  especially  in  the  reptiles, 
fishes,  and  insects,  the  tenacity  of  cohesion  of  the 
particles  of  the  sarcous  substance  appears  to  be 
weakened  in  the  direction  of  the  length  of  tlie  fibres, 
and  they  adhere  with  a greater  degree  of  firmness 
Theu  erfionrere  3ud  hence  they  Separate  into  disks. — J.  L.] 

presenis'^rpofiion  of  The  length  of  the  elementary  particles  is  of  course 
a human  muscular  measured  bv  finding  the  number  of  cross  lines  in  a 
which  has  undergone  given  spacc ; It  IS  tluis  estimated  by  Mr.  Bow'man 
maceration  in  water  a at  ■g-Topth  of  an  inch,  while  their  transverse  diameter 

few  (Jays;  pufrefiction  . i r i i ir  i ^ • • i • i 

has  commenced,  and  IS  Icss,  otlen  by  one  hau, — at  least  in  specimens  which 
are  stripes  have  not  been  altered  by  contraction:  he  finds  that 

The  lowTr 'figure  re-  their  size  is  remarkably  uniform  in  mammalia,  birds, 
presentsa  [lortionof the  reptiles,  fishes,  and  insects. 

faoiion"hi^  farther’ 'a^d-  [When  a portion  of  muscle  is  macerated  in  water 
wanced.  Tiie myoiem-  until  putrefaction  commences,  the  sarcous  substance 
the  broken  u'p^ar^oi'ia  of  the  fibres  is  broken  up  into  its  ultimate  particles, 
matter  within  it.-From  The  cross-striped  appearance  first  and  gradually  His- 
appears;  and  as  the  sarcolemma  resists  change  much 
longer,  it  is  readily  delected  as  a delicate  tube  of  homogeneous  mem- 
brane filled  w'ith  the  detached  sarcous  particles  (fig.  163). — J.  L.] 

A number  of  flat,  oval  corpuscles,  resembling  cell-nuclei,  are  scattered 
the  fibrillse  in  the  substance  of  the  fibres.  These  have  been 


among 


supposed  to  be  connected  with  the  growth  and  nutrition  of  the  muscle. 
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[Fig.  164. 


Fig.  165. 


They  are  obvious  in  the  foetus  some  time  before  birth,  but  afterwards 
the  addition  of  acetic  acid  is  required  in  order  to  render  them  visible. 

[From  my  own  observations,  the  nuclei  of  the  muscular  fibres  have 
always  appeared  to  be  connected  with  the  sarcolemma,  instead  of 
being  imbedded  in  the  sarcous  substance.  They  are  always  elongated 
in  the  direction  of  the  length  of  the  fibre, — are  frequently  very  nume- 
rous, as  represented  in  fig.  164,  w’hich  was  taken  from  a fibre  from  the 
biceps  flexor  of  the  arm,  and  are  granular  in  structure,  (fig.  165.) — J.  L.] 

Connexion  with  tendons. — The  precise 
mode  in  which  the  extremities  of  the 
muscular  fibres  are  connected  with  the 
tendinons  tissue  is  still  somewhat  doubt- 
ful. It  has  been  maintained  that  their 
ends  are  rounded  off  or  gradually  taper 
to  a point,  and  are  received  into  the  cen- 
tre of  a bundle  of  tendinous  filaments. 

Mr.  Bowman  states  that  he  has  not  been 
able  satisfactorily  to  find  out  what  is  the 
arrangement  in  mammalia  or  birds;  but 
in  some  animals  lowmr  in  the  scale,  he 
has  observed  two  modes  of  connexion. 

In  the  one  case,  the  extremity  of  the  mus- 
cular fibre  is  abruptly  truncated,  or  ter- 
minates with  a perfect  disk,  and  the  little 
bundle  of  tendinous  filaments  spread  out 
and  fix  themselves  over  the  whole  surface 


Fig.  164  represents  a 
portion  of  a human 
muscular  fibre,  treated 
with  acetic  acid,  and 
highly  magnified,  ex- 
hibiting  its  nuclei. 

Fig.  165  represents  a 
portion  of  the  same, 
and  treated  by  the  same 

, . ,,  , menstruum,  much  more  highly  magni- 

of  ihis  disk,  and,  m a small  extent  also,  fied,  so  as  to  exhibit  the  granular  struc- 
to  the  sarcolemma,  which  ceases  abruptly  nuclei.— From  nature,  by  J. 

at  the  circumference  of  the  terminal  disk. 

This  kind  of  connexion  may  be  seen  in  fishes  and  insects.  In  the 
other  mode,  which  occurs  when  the  muscle  is  attached  obliquely  to  a 
membranous  surface,  and  which  may  be  observed  in  the  limbs  of  the 
Crustacea,  the  fibre  is  truncated  obliquely  at  its  end,  and  more  or  less 
acutely,  according  to  the  angle  which  the  fibres  make  with  the  surface 
of  attachment. 

[Although  it  is  undoubtedly  the  case  that  in  insects,  &c.,  the  mus- 
cular fibres  are  abruptly  truncated  at  their  extremities,  as  I have 
also  frequently  observed,  yet  in  man,  especially  in  the  foetal  state,  I 
have  several  times  distinctly  seen  the  extremities  of  the  muscular  fibres, 
and  also  the  fasciculi,  terminate  in  a rounded  manner. 

The  filaments  of  areolar  tissue,  which  form  the  sheaths  of  the  mus- 
cular fasciculi,  for  the  most  part  pass  in  a diagonally  crossing  manner 
around  the  fasciculi,  occasionally  passing  in  between  the  fibres,  and 
intermingling  wdth  some  fine  filaments  of  elastic  tissue  which  are 
found  in  this  situation.  The  sheaths  are  also  connected  together  by 
filaments  from  them,  having  the  same  diagonally  crossing  course. 

At  the  extremities  of  the  muscular  fasciculi,  the  filaments  of  the 
areolar  sheaths  become  more  or  less  straight,  and  combine  with  the 
fibrous  filaments  originating  in  this  position,  to  form  the  tendinous 
connexion  of  the  muscle.* — J.  L.] 

* [Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  vol.  iv..  No.  6, 1848.] 
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Blood-vessels. — The  blood-vessels  of  the  mus- 
cular tissue  are  extremely  abundant,  so  that, 
when  they  are  successfully  filled  with  coloured 
injection,  the  fleshy  part  of  the  muscle  contrasts 
strongly  with  its  tendons.  The  arteries,  accom- 
panied by  their  associate  veins,  enter  the  muscle 
at  various  points,  and  divide  into  branches;  these 
pass  among  the  fasciculi,  crossing  over  them, 
and  dividing  more  and  more  as  they  get  between 
the  finer  divisions  of  the  muscle;  at  length,  pene- 
trating the  smallest  fasciculi,  they  end  in  ca- 
pillary vessels  which  run  between  the  fibres. 
The  vessels  are  supported  in  their  progress  by 
the  subdivisions  of  the  cellular  sheath  of  the 
muscle,  to  which  also  they  supply  capillaries. 
The  capillaries  destined  for  the  proper  tissue  of 
the  muscle,  (fig.  166,)  form  among  the  fibres  a 
fine  netw'ork,  with  narrow  oblong  meshes,  which 
are  stretched  out  in  the  direction  of  the  fibres; 
in  other  words,  they  consist  of  longitudinal  and 
transverse  vessels,  the  former  running  parallel 
with  the  muscular  fibres,  and  lying  in  the 
angular  intervals  between  them, — the  latter, 
which  are  much  shorter,  crossing  between  the 
longitudinal  ones,  and  passing  over  or  under  the 
intervening  fibres. 


Capillaries  of  a small  fasci-  i ^ 

cuius  of  muscular  fibres  from  JNone  ot  the  capillary  vessels  enter  the  sarcolemma 
the  neck  of  the  dog;— a.  Ter-  or  proper  sheath  of  the  fibre,  and  the  nutritious  fluid 
minal  twig  of  the  artery,  y.  which  they  convey  must  therefore  reach  the  finer  ele- 
Terminal  twig  of  the  vein,  jjjeins  of  the  muscle  by  imbibition.  Moreover,  as  the 
mentTr7fibre!’!o  show  the  ie-  capillaries  do  not  penetrate  the  fibres,  but  lie  between 
lative  size  and  direction  of  them,  their  number  m a given  space  or  their  degree 
those  to  which  the  capillaries,  of  closeness  will  in  some  measure  be  regulated  by  the 
here  represented,  are  distri-  number  and  consequently  by  the  size  of  the  fibres; 
buted.— Todd  and  Bowman.]  accordingly  in  the  muscles  of  different  animals 

it  is  found  that  when  the  fibres  are  small,  the  vessels  are  numerous  and  form 
a close  network,  and  vice  versa : in  other  words,  the  smaller  the  fibres,  the  greater 
is  the  quantity  of  blood  supplied  to  the  same  bulk  of  muscle,  or  to  the  same 
amount  of  elementary  muscular  particles;  for,  amidst  the  variations  which  the 
fibre  presents  in  different  animals,  the  size  of  its  minuter  elements  remains  won- 
derfully constant.  In  conformity  with  this,  we  see  that  in  birds  and  mammalia, 
in  which  the  process  of  nutrition  is  active,  and  where  the  rapid  change  requires 
a copious  supply  of  material,  the  muscular  fibres  are  much  smaller  and  the 
vessels  more  numerous  than  in  cold-blooded  animals,  in  which  the  opposite  con- 
ditions j)revail. 


JVerves. — Tlie  nerves  of  a voluntary  muscle  are  of  considerable 
size.  Their  branches  pass  between  the  fasciculi,  and  in  their  progress 
repeatedly  unite  with  each  other  in  form  of  a plexus,  the  finer  branches 
of  which  may  be  seen  running  between  the  smallest  order  of  fasciculi, 
often  in  company  with  blood-vessels;  at  last  the  nervous  plexus  is  re- 
duced into  minute  bundles  consisting  of  two  or  three  primitive  tubules 
each,  some  of  them  se[]arating  into  single  tubules.  (Fig.  167.)  By 
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means  of  the  microscope  these  fine  nervous  bundles  and  single  tubules 
may  be  observed  to  pass  between  the  muscular  fibres,  and  after  a 
longer  or  shorter  course,  to  return  to  the  plexus.  They  cross  the 
direction  of  the  muscular  fibres  directly  or  obliquely,  forming  wide 
arches ; and  on  their  return  they  either  rejoin  the  larger  nervous 
bundles  from  which  they  set  out,  or  enter  other  divisions  of  the  plexus. 
The  nervous  filaments,  therefore,  do  not  come  to  an  end  in  the  muscle, 
but  form  loops  or  slings  among  its  fibres.  The  tubules  of  the  nerves 
never  penetrate  the  sarcolemma  or  sheath  of  the  fibre ; in  this  respect 
they  resemble  the  capillary  vessels,  but  they  do  not  accompany  the 
capillaries,  being  not  only  much  less  numerous,  but  distributed  after  a 
different  fashion. 


[Fig.  167.  Fig.  168. 


Fig.  167.  Loop-like  termination  of  the  nerves  in  voluntary  muscle. — After  Burdach. — Todd 
and  Bowman.] 

Fig.  168.  Plain  muscular  6bres  from  the  human  bladder,  magnified  250  diameters.  A,  in  their 
natural  state ; b,  treated  with  acetic  acid  to  show  the  nuclei. 

Involuniary  muscles. — The  involuntary  muscular  tissue  differs  from 
the  voluntary  kind,  not  only  in  its  want  of  subjection  to  the  will,  but 
also  in  its  structure.  The  most  remarkable  difference  is  observed  in 
the  aspect  and  structure  of  the  fibres  which,  except  in  the  heart  and  a 
few  instaaces  of  less  note,  are  unmarked  by  the  cross  lines  so  cha- 
racteristic of  the  striped  fibre.  These  plain  or  unstriped  fibres  (fig. 
168)  are  generally  of  a pale  colour;  their  figure  is  for  the  most  part 
flattened,  though  sometimes  it  might  be  rather  said  to  be  prismatic, 
and  their  diameter  is  from  to  ^oVoth  of  an  inch.  Under  the 

microscope  they  have  a peculiar  soft  aspect,  without  a strongly  shaded 
border;  and  they  are  marked  at  short  intervals  with  oblong  corpuscles 
or  nuclei,  which  give  them  a very  characteristic  appearance,  especially 
after  the  application  of  acetic  acid,  which  renders  the  corpuscles  much 
more  conspicuous.  The  substance  of  the  fibres  is  translucent,  but 
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clouded  or  even  finely  granular;  and  in  the  latter  case  the  granules 
are  sometimes  arranged  in  longitudinal  lines.  Mr.  Bowman  considers 
this  last-mentioned  appearance  as  indicative  of  an  approximation 
towards  the  structure  of  the  striped  fibre,  for  he  has  observed  the 
granules  to  be  about  the  size  of  the  elementary  particles  of  voluntary 
muscle  already  described.*  It  is  doubtful  whether  they  have  a sarco- 
lemma  or  special  sheath. 

The  plain  fibres  are  for  the  most  part  disposed  between  the  coats  of 
the  membranous  viscera,  as  the  stomach,  intestines,  and  bladder,  in 
the  parietes  of  the  air  tubes,  excretory  ducts  of  glands,  and  the  like. 
They  are  generally  collected  into  larger  and  smaller  fasciculi,  in  which 
they  run  parallel  with  each  other,  but  the  fasciculi  in  many  cases 
cross  one  another  and  interlace.  It  is  not  known  how  the  fibres  are 
fixed  at  their  extremities;  and  when  they  are  disposed  in  a circular 
manner  round  a cavity, — as  in  the  intestine,  for  example, — it  is  uncer- 
tain whether  a circle  is  formed  by  two  or  three  fibres,  each  shorter 
than  the  whole  circumference,  or  whether  a single  fibre  performs  the 
entire  circuit, — and  further,  whether  on  the  latter  supposition  the  fibre 
returns  again  into  itself  like  a ring,*or  is  continued  round  more  than 
once  in  a spiral  manner. 

The  plain  muscular  fibres  are  met  with  in  the  lower  half  of  the 
gullet,  the  stomach,  and  the  whole  intestinal  canal,  in  the  bladder  and 
uterus,  in  the  bronchial  tubes,  in  the  ureters  and  the  ducts  of  the  larger 
glands  generally,  and  in  the  iris.  The  middle  coat  of  the  arteries  also 
consists  in  great  part  of  fibres  having  the  anatomical  characters  of  the 
plain  muscular  fibres.  Fibres  of  the  same  kind  have  also  been  detected 
by  Mr.  Bowman  in  the  dartos  or  subcutaneous  tissue  of  the  scrotum, 
where  I have  since  seen  them  myself. 

Muscular  tissue  of  the  heart. — The  fibres  of  the  heart  differ  remark- 
ably from  those  of  involuntary  muscular  organs  in  general,  inasmuch 
as  they  present  transverse  striae.  The  striae,  however,  are  less  stronijly 
marked,  and  less  regular,  and  the  fibres  are  smaller  in  diameter  than 
in  the  voluntary  muscles.  Many  of  the  fibres  are  attached  to  the 
tendinous  structure  connected  with  the  orifices  and  valves.  The  tissue 
of  the  heart  differs  also  from  most  other  involuntary  muscular  structures 
by  its  deep  colour,  but  it  agrees  with  them  in  the  interlacement  of  the 
fasciculi,  and  in  the  small  amount  of  cellular  texture  intermixed  with 
the  fibres. 

Chemical  composition  of  muscle.- — The  chief  as  well  as  the  charac- 
teristic constitutent  of  the  muscular  tissue  is  fibrin,  of  which  the  nature 
and  properties  have  already  been  stated.  There  can  be  little  doubt 
that  this  animal  principle  is  the  es.sential  constituent  of  tha  muscular 
fibre;  but  it  must  be  remembered  that  a piece  of  muscle  subjected  to 
analysis  comprehends  along  with  the  proper  muscular  fibres  a certain 
amount  of  cellular  texture,  bloodvessels,  and  nerves;  moreover  iitat 
the  blood  cannot  be  entirely  extracted  from  its  small  vessels,  and  that 
more  or  less  serum  (an  albuminous  fluid)  remains  in  its  moist  tissue. 
Accordingly,  other  ingredients  besides  fibrin,  though  in  smaller  propor- 
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tion,  present  themselves  in  the  analysis,  and  are  ascribed  to  the  pre- 
sence of  the  accessory  substances  just  mentioned.  In  100  parts  of 
fresh  voluntary  muscle  of  the  ox,  Berzelius  found 


Fibrin,  . . . . 15-8 

Gelatin,  . . . . U9 

Albumen,  with  colouring  matter,  . 2-2 

Alcoholic  extractive,  with  salts,  . 1'8 

Watery  extractive,  with  salts,  . 1'05 

Phosphate  of  lime,  with  albumen,  . 0'08 

Water  and  loss,  . . . 77-17 


100- 

Braconnot  obtained  similar  results  from  an  analysis  of  the  tissue  of  the  heart, 
and  through  the  researches  of  different  experimenters,  essentially  the  same  che- 
mical constitution  has  been  discovered  in  the  fibres  of  the  iris,  in  the  uterus,  in 
the  muscular  coat  of  the  intestine,  and  in  that  of  the  gall  bladder  and  gall  ducts 
of  the  ox  and  ureter  of  the  horse,  also  in  the  hypertrophied  muscular  coat  of  the 
human  ureter. 

Physical  properties. — A dead  muscle  possesses  little  strength,  and 
may  be  lacerated  by  a force  of  no  great  amount.  Although  it  has  but 
little  elasticity,  the  muscular  tissue  is  nevertheless  capable  of  being 
slowly  stretched  out  in  the  living  body,  and  will  afterwards  return  to 
its  original  state,  as  happens  from  the  growth  of  tumours,  the  accumu- 
lation and  subsequent  removal  of  dropsical  waters,  the  enlargement 
and  subsidence  of  the  uterus,  and  such  like  causes.  The  red  colour 
of  muscle  is  well  known,  but  it  differs  greatly  in  degree  in  different 
cases.  It  is  usually  paler  in  the  involuntary  muscles  ; but  here  the 
heart  again  is  a striking  exception.  In  fish  the  chief  muscles  of  the 
body  are  nearly  colourless,  and  in  the  breast  of  wild  fowl  we  see  a 
difference  in  the  depth  of  colour  in  different  strata  of  the  same  muscles. 
The  redness  is  no  doubt  partly  due  to  blood  contained  in  the  vessels, 
but  not  entirely  so,  for  a red  colouring  matter,  apparently  of  the  same 
nature  as  that  of  the  blood  is  obviously  incorporated  with  the  fibres. 

Development  of  muscle. — From  the  researches  of  Valentin  and 
Schwann,  (fig.  169)  it  appears  that  the  muscular  fibres  are  derived 
from  nucleated  cells,  which  coalesce  together  in  rows,  and  undergo 
other  changes.  Nuclei  are  first  formed  in  a soft  blastema  ; these  are 
arranged  in  linear  series  and  become,  surrounded  with  delicate  en- 
velopes, so  as  to  form  a string  of  cohering  cells  (^).  The  cells  con- 
tain. besides  the  nuclei,  a few  detached  round  granules.  By  absorp- 
tion of  their  adhering  parts,  the  cells  coalesce  into  a tube ; and  within 
the  tube  so  produced,  the  fibrillee  begin  to  be  formed,  by  deposition 
and  linear  arrangement  of  their  elementary  particles  on  its  inner 
surface.  The  formation  of  fibrils  goes  on  until  they  fill  up  the  tube, 
which  after  this,  according  to  Schwann,  becomes  the  sarcolemma  ; 
but  the  last-mentioned  point  is  doubtful,  and  some  consider  that  the 
sarcolem.ma  is  a subsequent  formation.  The  nuclei  remain  for  a time 
in  the  axis  of  the  growing  fibre, — a condition  which  is  persistent  in 
the  muscles  of  insects  ; but  in  higher  animals  they  become  dispersed 
among  the  fibrils,  and  increased  in  number,  for  those  seen  in  the  per- 
fect fibre  are  more  numerous  than  can  be  accounted  for  merely  by  the 
persistence  of  the  original  cell  nuclei. 
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The  above  account  of  the  manner  in  which  the  muscular  fibres  are  produced  is 
no  doubt  to  a certain  extent  correct.  I have  seen  growing  fibres  from  the  foetal 
sheep,  which  were  in  the  condition  represented  by  Schwann,  in  fig.  169,'*  only 
the  granules  within  were  somewhat  regularly  disposed  in  transverse  lines  between 
the  nuclei.  But  much  still  remains  to  be  explained  by  future  investigation. 


Fig-.  169. 


Development  of  muscular  6bre,  after  Schwann.  1,2,  3,  are  6bres  from  the  dorsal  muscles  nf  a 
fetal  pig,  inches  long.  3,  represents  the  fibre  (2)  after  the  action  of  acetic  acid.  4,  5,  6,  are 
fibres  from  the  muscles  about  the  humerus  of  a fiEtal  pig  five  inches  long.  5,  shows  the  nuclei 
attached  to  the  wall  of  the  tube  ; in  4 and  6 is  also  seen  the  gradual  deposition  of  the  substance 
from  which  the  fibrillas  are  formed  on  the  inner  surface  of  the  tubular  fibre  (magnified  about  450 
diameters). 

The  fibres  are  at  first  smaller  than  at  subsequent  periods,  as  has  been  noticed 
by  Leeuwenhoek  and  most  succeeding  observers.  In  the  embryo  frog,  at  the 
earliest  period  that  I could  detect  a muscular  structure,  the  fibres  seemed  almost 
to  consist  of  single  fibrillae,  connected  with  remnants  of  coalesced  and  apparently 
flattened  cells  and  nuclei ; at  a later  stage  the  number  of  fibrillEB  in  the  fibres  had 
increased,  and  the  fibres  were  of  course  thicker.  Prevost  and  Lebert  state  that  in 
the  frog’s  embryo  the  fibrillas  (cylindres  primitifs)  are  formed  out  of  cells  which 
lengthen  into  narrow  tubuli,  and  contain  globular  particles  ranged  in  moniliform 
lines.* 

Henle  has  suggested  that  the  nucleated  cells  may  first  coalesce  to  form  an 
axis,  round  which  the  fibrillae  are  deposited  from  without, — and  that  the  sarco- 
lemma  is  then  formed  on  the  surface  of  the  fibre,  whilst  the  axis  disappears  from 
its  centre. 

It  is  well  known  that  the  muscular  system,  after  acquiring  its  full  development, 
is  subject  to  frequent  variations  of  bulk  in  the  progress  of  life,  and  it  stdl  remains 
a question  whether  in  such  cases  the  number  of  the  muscular  fibres  is  increased 
by  new  formation  and  diminished  by  absorption,  or  whether  the  variation  of  the 
whole  muscle  is  due  to  an  increase  or  diminution  of  the  bulk  of  the  individual 
fibres  while  their  number  remains  unaltered. 

As  far  as  can  be  concluded  from  observations  and  experiments  that 
have  hitherto  been  made  on  the  subject,  the  muscular  tissue  is  not  re- 
generated in  warm-blooded  animals.  It  is  true  that  when  a portion  of 
muscle  is  cut  out  the  breach  will  heal,  but  the  loss  of  substance  is  not 
repaired  by  new-formed  muscular  tissue. 

Vital  properties  of  Muscle. — The  muscular  tissue  possesses  a considerable  degree 
of  sensibility,  but  its  characteristic  vital  endowment,  as  already  said,  is  its  irritabi- 
lity or  contractility,  by  which  it  serves  as  a moving  agent  in  the  animal  body. 

Sensibility. — This  property  is  manifested  by  the  pain  which  is  felt  when  a mus- 
cle is  cut,  lacerated,  or  otherwise  violently  injured,  or  when  it  is  seized  with 
spasm.  Here,  as  in  other  instances,  the  sensibility,  properly  speaking,  belongs 
to  the  nerves  which  are  distributed  through  the  tissue,  and  accordingly  when  the 
nerves  going  to  a muscle  are  cut,  it  forthwith  becomes  insensible.  It  is  by 
means  of  this  property,  which  is  sometimes  called  the  “ muscular  sense,”  that 

* Annales  des  Sc.  Nat.  1844. 
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we  become  conscious  of  the  existing  state  of  the  muscles  which  are  subject  to 
the  will,  or  rather  of  the  condition  of  the  limbs  and  other  parts  which  are  moved 
through  means  of  the  voluntary  muscles,  and  we  are  thereby  guided  in  directing 
onr  voluntary  movements  towards  the  end  in  view.  Accordingiy,  when  this  mus- 
cular sense  is  lost,  while  the  power  of  motion  remains, — a case  which,  though 
rare,  yet  sometimes  occurs, — the  person  cannot  direct  the  movements  of  the 
affected  limbs  without  the  guidance  of  the  eye. 

Irritability  or  Contractility. — ^The  merit  of  distinguishing  this  property  of  the 
animal  body  from  sensibility  on  the  one  hand  and  from  mere  mechanical 
phenomena  on  the  other,  is  due  to  Dr.  Francis  Glisson,  a celebrated  English 
physician  of  the  seventeenth  century;  but  irritability,  according  to  the  view 
which  he  took  of  it,  was  supposed  to  give  rise  to  various  other  phenomena  in  the 
animal  economy,  besides  the  visible  contraction  of  muscle,  and  his  comprehen- 
sive acceptation  of  the  term  has  been  adopted  by  many  succeeding  authorities, 
especially  by  writers  on  pathology.  Haller,  in  his  use  of  the  term  irritability, 
restricted  it  to  the  peculiar  property  of  muscle. 

In  order  to  cause  contraction,  the  muscle  must  be  excited  by  a stimulus.  The 
stimulus  may  be  applied  immediately  to  the  muscular  tissue,  as  when  the 
fibres  are  irritated  with  a sharp  point ; or  it  ma)^  be  applied  to  the  nerve  or  nerves 
which  belong  to  the  muscle ; in  the  former  case,  the  stimulus  is  said  to  be  “ im- 
mediate,'’ in  the  latter,  “remote.”  The  nen'e  does  not  contract,  but  it  has  the 
property,  when  stimulated,  of  exciting  contractions  in  the  muscular  fibres  to 
which  it  is  distributed,  and  this  property,  named  the  “ vis  nervosa,”  is  distin- 
guished from  contractility,  which  is  confined  to  the  muscle.  Again,  a stimulus 
may  be  either  directly  applied  to  the  nerve  of  the  muscle,  as  when  that  nerve  is 
! itself  mechanically  irritated  or  galvanised  j or  it  may  be  first  made  to  act  on  cer- 
! tain  other  nerves,  by  which  its  influence  is,  so  to  speak,  conducted  in  the  first 
; instance  to  the  brain  or  spinal  cord  (or  perhaps  even  to  some  subordinate  nervous 
i centre)  and  then  transferred  or  reflected  to  the  muscular  nerve. 

The  stimuli  to  which  muscles  are  obedient  are  of  various  kinds ; those  best 
ascertained  are  the  following,  viz.,  1.  Mechanical  irritation  of  almost  any  sort, 
under  which  head  is  to  be  included  sudden  extension  of  the  muscular  fibres.  2. 
Chemical  stimuli,  as  by  the  application  of  salt  or  acrid  substances.  3.  Electrical; 
usually  by  means  of  a galvanic  current  made  to  pass  through  the  muscular 
fibres  or  along  a certain  length,  however  short,  of  the  nerve:  the  effect  taking 
' place  on  closing  or  on  breaking  the  circuit.  4.  Sudden  heat  or  cold ; these  four 
I may  be  classed  together  as  physical  stimuli.  Next,  mental  stimuli , viz.  1.  The  ope- 
ration of  the  will,  or  volition.  2.  Emotions,  and  some  other  involuntary  states  of 
I the  mind.  Lastly,  there  still  remain  exciting  causes  of  muscular  motions  in  the 
economy,  which,  although  they  may  probably  turn  out  to  be  physical,  are  as  yet 
I of  doubtful  nature,  and  these  until  better  known  may  perhaps  without  impro- 
ipriety  be  called  organic  stimuli ; to  this  head  may  be  also  referred,  at  least  provi- 
I sionally,  some  of  the  stimuli  which  excite  convulsions  and  other  involuntary  mo- 
itions  which  occur  in  disease. 

, All  muscles  are  not  indifferently  obedient  to  the  same  stimuli.  The  difference 
in  their  subjection  to  the  will  has  been  already  mentioned,  and  there  are  other 
leases,  though  of  less  note,  in  which  they  differ  either  in  their  capability  of  being 
lexcited  by  a certain  kind  of  stimulus,  or  in  the  readiness  with  which  they  are 
affected  bj  it.  Thus,  for  example,  it  would  seem  that  the  contractile  fibres  of 
the  dartos  are  not  excitable  by  electricity,  though  they  are  readily  called  into 
action  by  mechanical  irritation,  by  cold,  and  by  some  other  stimuli  indirectly 
lapplied.* 

■ Phenomena  of  muscular  contraction. — A muscle  when  in  action  is  shortened,  or 
exhibits  a tendency  to  shorten ; at  the  same  time  it  swells  in  the  middle  and 
becomes  firm  and  rigid  to  the  feel.  This  condition,  after  continuing  for  a lonsrer 
or  shorter  time,  is  succeeded  by  relaxation.  Careful  experiments  have  pro'^ed 
that  the  muscle  undergoes  no  change  of  volume  during  its  action,  the  shrinking 
in  one  direction  being  compensated  by  the  enlargement  in  another. 

, * Jordan  in  Moller’s  Archiv.  1834.  From  some  experiments  recently  made  under  the 
direction  of  Professor  Simpson,  of  Edinburgh,  there  seems  reason  to  infer  that  the  motions 
iof  the  human  uterus  are  not  affected  by  electricity. 
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The  fibres  of  a muscle  which  has  been  called  into  action,  exhibit  in  certain 
circnmstances  a series  of  zigzag  bendings,  and  from  this  appearance,  which  was 
noticed  by  Dr.  Hales,  and  more  recently  by  Prevost  and  Dumas,  it  was  inferred 
that  the  shortening  of  the  muscle  was  owing  to  its  fibres  assuming  such  serpen- 
tine flexures,  in  which  condition  of  course  their  extremities  are  more  approxi- 
mated. But  from  a more  careful  investigation  of  this  phenomenon  there  is 
reason  to  believe  that  the  bent  condition  of  the  fibre  is  not  coincident  with  its 
actual  contraction.  In  the  act  of  contracting,  the  fibre  becomes  shorter  and 
thicker,  but  does  not  fall  out  of  the  straight  line ; on  being  subsequently  relaxed, 
however,  it  is  thrown  into  serpentine  plicae,  and  remains  so  until  its  extremities, 
which  had  been  brought  nearer  by  contraction,  are  drawn  out  again  by  some 
stretching  force.  Moreover,  it  may  readily  happen  that  fibres  which  are  not  in 
action  may  be  corrugated  by  the  contraction  of  others  running  along  with  them, 
and  this  is  probably  the  most  common  cause  of  the  zigzag  plicaj. 

During  contraction  the  individual  fibres  are  thickened  or  swollen  out  at  shod 
intervals,  and  with  a high  power  of  the  microscope  it  may  be  seen  that  in  the 
swollen  parts  the  transverse  lines  characteristic  of  the  striped  fibre  are  appro.xi- 
mated,  whilst  in  the  intermediate  narrower  portions  they  are  more  than  the  mean, 
distance  apart.  The  commencement  and  progress  of  this  change  has  been  care- 
fully studied  by  Mr.  Bowman,  on  detached  muscular  fibres  of  the  Crustacea. 
According  to  his  observations,  the  approximation  of  the  strirn  and  the  simulta- 
neous swelling,  begin  at  isolated  points  along  the  fibre  ; at  first  not  affecting  its 
whole  diameter,  but  being  confined  to  one  side  and  causing  a series  of  bulgings 
on  the  margin.  From  its  point  of  commencement  the  contraction  spreads  into 
the  fibre  equally  in  all  directions,  its  progress  not  conforming  to  the  arrangement 
either  of  the  fibrillae  or  the  transverse  stripes;  and  accordingly  the  latter  may  be 
closely  approximated  on  one  side  of  the  fibre,  whde  on  the  other  side  they  are 
at  their  usual  distance.  Between  the  contracting  points  the  fibres  are  narrower, 
and  its  cross  striae  further  apart.  These  contractions,  however,  do  not  remain 
stationary,  but  travel  along  the  fibre;  and  parts  which  are  shortened  and  swollen 
at  one  moment,  become  lengthened  and  narrowed  the  next,  being  drawn  out  by 
contraction  of  the  neighbouring  portions, — unless,  indeed,  the  ends  of  the  fibres 
are  free  and  offer  no  resistance  to  their  approximation ; for  in  that  case  the  con- 
traction advancing  to  a fresh  portion,  merely  causes  a further  approach  of  the 
ends,  and  for  want  of  a fixed  resistance  cannot  draw  out  the  parts  previously 
contracted.  The  contractions  continuing  to  oscillate  along  the  fibre  from  end  to 
end,  gradually  involve  its  whole  thickness;  they  increase  in  number  and  extent, 
and  the  ends  of  the  fibre  if  free  to  move  are  drawn  nearer  and  nearer,  until  at 
last  it  is  greatly  reduced  in  length,  its  motions  cease,  and  it  remains  in  that  state 
of  rigidity  which  affects  all  muscles  sooner  or  later  after  death. 

It  thus  appears  that  in  the  movements  of  detached  portions  of  muscle,  a multi- 
tude of  partial  contractions  oscillate  to  and  fro  along  each  fibre,  and  from  the 
appearances  presented  by  muscular  fibres  which  have  been  ruptured  by  tetanic 
spasm,  Mr.  Bowman  is  led  to  infer  that  the  ordinary  contraction  of  muscles  in  the 
living  body  takes  place  in  this  way.  He  concludes  that  “the  sustained  active 
contraction  of  a muscle  is  an  act  compounded  of  an  infinite  number  of  partial 
and  momentary  contractions,  incessantly  changing  their  place,  and  engaging  new 
portions  in  succession.” 

This  view  strikingly  accords  with  the  fact  that  a remarkable  sound  is  heard 
when  the  ear  is  applied  over  a muscle  during  its  action.  This  “ muscular 
sound,”  which  was  compared  by  Dr.  Wollaston  to  the  distant  noise  of  carriage- 
wheels,  has  a thrilling  or  vibratory  character,  and  may  with  great  probability  be 
ascribed  to  the  friction  of  the  oscillating  fibres  against  each  other.  Indeed, 
Roger,  who  first  seems  to  have  specially  called  attention  to  the  phenomenon, 
and  at  a later  period.  Dr.  Wollaston,  were  led  by  it  to  form  conclusions  respect- 
ing the  state  of  the  contracting  fibres  agreeing  very  nearly  with  what  Mr.  Bow- 
man has  since  proved  by  actual  inspection.  Dr.  Wollaston  inferred  that  the 
sustained  effort  exerted  by  a muscle  contracting  by  the  impulse  of  the  will,  con- 
sists in  reality  of  a great  number  of  contractions  repeated  at  extremely  short 
intervals,  and  excited  by  a succession  of  distinct  impulses ; and  Roger  supposed 
that  the  “ susurrus,”  as  he  names  the  sound,  was  caused  by  a sort  of  peristaltic 
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motion  of  the  fibrils.*  Again,  it  has  been  found  by  Breschet  and  Becquerel  that 
a rise  of  temperature  takes  place  in  a muscle  during  its  contraction,  which  may 
amount  to  one  or  two  degrees  of  Fahrenheit’s  scale,  and  it  seems  most  likely 
that  the  evolution  of  heat  is  due  to  the  mutual  friction  of  the  fibres  alluded  to. 

It  remains  to  notice  another  important  phenomenon  which  accompanies  mus- 
cular contraction,  namely,  the  development  of  electricity  or  of  some  force  analo- 
gous to  electricity.  This  is  shown  by  an  experiment  of  Matteucci,  which  I have 
frequently  repeated,  and  which  is  performed  in  the  following  manner.  Detach 
the  posterior  limb  of  a frog,  dissect  out  the  sciatic  nerve  as  far  as  the  knee, 
leaving  it  connected  with  the  leg,  and  cut  away  the  thigh ; then  lay  this  nerve 
across  the  denuded  muscles  of  the  remaining  thigh  or  of  the  thigh  of  another 
recently  killed  frog,  insulated  on  a plate  of  glass,  and  excite  contractions  in  the 
muscles  of  the  thigh  by  mechanical  or  galvanic  irritation  of  their  nerves.  Every 
time  this  is  done,  contractions  simultaneously  occur  in  the  detached  leg;  these 
of  course  are  caused  by  excitation  of  its  nerve,  and  this  excitation  is  produced 
either  by  electricity  or  by  some  analogous  force  developed  during  the  contraction 
of  the  muscles  on  which  the  nerve  is  laid.  Matteucci  at  first  believed  the  force  to 
be  actually  electrical,  and  the  evidence  appeared  to  be  satisfactory ; but  he  has 
since  found  that  the  influence  passing  from  the  muscle  to  the  nerve  differs  from 
ordinary  electricity  in  regard  to  the  substances  which  conduct  or  which  insulate 
it,  and  he  therefore  thinks  it  may  be  a force  peculiar  to  muscle,  which  is  analo- 
gous to,  but  not  identical  with,  ordinary  electricity : in  this  condition  we  must 
leave  the  question  until  his  more  recent  researches  (which  he  has  communicated 
to  the  Royal  Society)  are  pirblished.  A frog’s  nerve  and  muscles  may  be  ex- 
cited in  the  same  manner  by  the  contracting  muscles  of  a warm-blooded  animal. 
The  force  produced,  whether  electrical  or  not,  might,  according  to  the  prevalent 
views  of  the  chemical  physiologists,  be  very  naturally  ascribed  to  some  chemi- 
cal change  accompanying  muscular  contraction ; but  this  view  as  to  its  source, 
can  by  no  means  be  considered  as  actually  established.  Apart  from  this,  how- 
ever, there  are  independent  grounds  for  believing  that  chemical  changes  are  con- 
cerned in  the  waste  of  the  tissue  which  attends  or  immediately  follows  muscular 
action  ; and  a recent  inquirer,  Dr.  Helmholtz,  has  endeavoured  to  show  by  direct 
experiment,  not  only  the  fact  of  a change,  but  its  nature.! 

Although  the  point  is  not  immediately  connected  with  the  contraction  of 
muscle,  it  may  be  here  added  that  Matteucci  has  also  shown  the  existence  in 
living  and  in  recently  killed  animals  of  an  electric  current  directed  from  the  inte- 
rior of  a muscle  towards  its  surface, — at  least,  from  the  centre  to  the  surface  of 
the  mass  of  muscles  composing  a limb.  This  current,  which  he  names  the  mus- 
cular current,  may  be  made  manifest  by  means  of  a galvanometer,  or  by  employ- 
ing the  prepared  nerve  and  leg  of  a frog  as  an  electroscope. J 

Much  ingenious  speculation  has  been  bestowed  in  endeavouring  to  explain  the 
immediate  or  proximate  cause  of  muscular  contraction,  but  on  this  point  we 
really  know  nothing  more  than  that  the  contraction  depends  on  a disposition 
which  the  muscular  substance  has  to  shrink  in  a particular  direction,  when  acted 
on  by  stimuli.  From  what  has  been  said,  we  must  also  conclude  that  it  is  be- 
tween the  minutest  and  to  us  invisible  molecules  that  this  tendency  to  approxi- 
m.ation  is  exerted  : thus,  the  contraction  spreads  through  a striped  fibre  without 
reference  to  the  arrangement  of  its  visible  elements;  it  occurs  in  the  plain  fibres, 
which  though  they  agree  in  their  chemical  nature,  have  a different  visible  struc- 
ture from  the  striped  variety ; and  the  embryo  heart  contracts  whilst  its  tissue  is 
yet  but  a mass  of  cells,  without  apparent  fibres.  It  is  plain,  therefore,  that  any 
hypothesis  or  e.xplanation  which  assumes  the  visible  mechanical  construction  of 
a muscular  fibre  as  a necessary  condition  of  the  contraction  of  its  substance,  must 

* Joseph!  Lud.  Roger,  De  perpetua  fibrariim  muscularium  palpitatione,  &c.  Gottingae, 
1760.  Roger  supposed  that  the  oscillation  of  the  fibrils  and  accompanying  sound  are  con- 
stant, but  that  they  are  greatly  increased  during  contraction  of  the  muscle.  See  also  re- 
cent observations  by  Remak,  on  the  oscillatory  contractions  of  muscular  fibres  after  death, 
in  Muller’s  Archiv.  1843,  p.  182. 

t Muller’s  Archiv.  184.5,  p.  72.  He  finds  that  the  watery  e.’ttractive  is  diminished,  while 
the  spirituous  and  alcoholic  e,xtractive  matters  are  increased. 

t Matteucci,  Phenomenes  electro-physiologiques  des  animaux,  1844. 
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fall  to  the  ground.  We  may  further  remark,  that  although  in  the  higher  animals 
the  contractile  substance  is  fashioned  into  fibres,  more  or  less  complex  in  struc- 
ture, we  can  nevertheless  conceive  it  to  retain  its  peculiar  property,  though  re- 
duced to  smaller  masses,  and  existing  under  different  forms ; and  it  is  with  this 
understanding  as  to  the  nature  of  the  material  endowed  with  vital  contractility, 
that  we  ascribe  the  motion  of  cilia  to  that  property. 

It  has  been  keenly  disputed  since  the  days  of  Haller,  whether  the  contractility 
of  muscle  is  a property  inherent  in  its  substance, — a “ vis  insita,”  as  Haller  be- 
lieved,— or  is  derived  from  the  nerves,  and,  as  it  were,  conferred  by  them  on  the 
muscular  fibre.  To  discuss  at  length  the  arguments  of  this  controversy,  would 
here  obviously  be  out  of  place ; I shall  therefore  only  remark  that  the  former 
view  is  the  more  simple,  and  is  that  to  which  we  are  naturally  led  on  reflecting 
that  muscle  is  of  a different  substance  from  nerve, — that  wherever  muscle  is 
found,  it  manifests  the  contractile  property, — and  that,  on  the  other  hand,  a nerve 
is  never  seen  to  contract  in  any  circumstances.  Nor  is  the  straightforward  vie\^ 
originally  adopted  by  Haller  in  any  way  shaken  by  the  experimental  inquiries 
that  have  been  instituted  in  order  to  determine  the  question, — that  is,  when  the 
conditions  of  these  experiments  are  duly  attended  to,  and  their  results  fairly 
appreciated.  But,  admitting  that  irritability  is  not  derived  from  the  nervous  sys- 
tem, it  has  been  held  by  some  that  this  property  can  be  excited  only  through  the 
medium  of  the  nerves,  and  that  a stimulus  apparently  applied  to  the  muscular 
fibres  really  acts  on  the  fine  nervous  filaments  intermixed  with  them;  others 
again,  think  as  Haller  did,  that  although  for  obvious  reasons  muscles  are  gene- 
rally, and  in  voluntary  acts  always  stimulated  through  the  intervention  of  the 
nerves,  yet  that  stimuli  may  also  act  directly  on  the  muscular  fibre.  The  cor- 
rectness of  the  latter  opinion  can  scarcely  now  be  doubted,  since,  in  addition  to 
what  has  been  hitherto  urged  in  its  favour,  we  have  now  what  may  be  considered 
as  direct  experimental  evidence  of  its  truth ; for  Mr.  Bowman  has  observed,  by 
means  of  the  microscope,  that  contractions  take  place  in  small  insulated  frag- 
ments of  muscular  fibre,  entirely  free  from  nerves, — and  further,  that  a minute 
foreign  body,  such  as  a hair  or  a particle  of  dust,  wlien  it  touches  a fibre,  will 
cause  a contraction  which  begins  at  the  point  of  contact  and  is  limited  to  its 
immediate  vicinity,  so  as  to  show  plainly  that  it  is  caused  by  the  mechanical 
irritation  of  the  particle  acting  directly  on  the  fibre. 

Forcible  and  prolonged  action  of  the  voluntary  muscles  is  followed  by  a sense 
of  fatigue,  and  the  immediate  effect  of  muscular  contraction  is  to  exhaust  irritabi- 
lity. But  this  is  recovered  again  by  repose ; and  the  exercise  of  muscles,  pro- 
vided it  alternates  with  due  intervals  of  rest,  tends  to  maintain  their  power  and 
promote  their  nutrition  and  growth.  Indeed,  we  see  examples,  in  some  cases,  of 
an  overgrowth  or  hypertrophy  of  the  muscular  tissue  from  increased  demands  on 
its  activity;  as  in  the  instance  of  the  parietes  of  the  heart  and  urinary  bladder, 
when  an  impediment  has  long  existed  to  the  free  issue  of  the  fluids  which  these 
muscular  organs  are  called  on  to  propel.  On  the  other  hand  the  muscles  become 
wasted,  and  their  functional  activity  is  impaired  by  disuse. 

Tonicity  or  tonic  contraction. — Although  we  say  that  contraction  of  a muscle  is 
succeeded  by  relaxation,  it  must  not  be  supposed  that  during  the  intervals  of  re- 
pose the  muscle  is  inert  and  flaccid.  On  the  contrary,  it  is  still  in  a state  of  ten- 
sion, and  Iras  still  a certain  tendency  to  approximate  its  points  of  attachment, 
although  this  tendency  is  counterbalanced  by  antagonist  muscles,  which  are  in 
the  same  condition,  and  the  limb  or  other  movable  part  is  thus  maintained  at 
rest.  This  condition  of  muscles  is  named  “ tonicity,”  or  “■  the  tonic  state.”  It 
is  no  doubt  a species  of  contraction,  as  well  as  the  nrore  conspicuous  and  power- 
ful action  with  which  it  alternates ; but  it  is  employed  merely  to  maintain  equi- 
librium, not  to  cause  motion,  and  it  is  not  temporary  but  enduring, — continuing 
during  sleep,  when  volition  is  in  abeyance,  and  occasioning  no  fatigue.  It  appears 
to  be  excited  through  the  medium  of  the  nerves,  though  independently  of  the 
will,  for  when  the  nerves  are  cut  it  ceases,  and  then  the  muscles  really  become 
flaccid  ; the  stimulus  which  acts  on  the  nerves  is  not  known.  The  condition  of 
the  muscular  fibres  in  this  tonic  state  has  scarcely  yet  been  ascertained  with  cer- 
tainty, but  Mr.  Bowman  is  disposed  to  think  from  observations  he  has  made, 
that  the  cross  stria;  are  approximated  uniformly  throughout  the  whole  length  of 
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the  fibre.  Roger,  as  already  stated,  believed  that  the  fibres  continue  to  oscillate, 
though  with  less  intensity,  than  at  the  time  of  contraction. 

Force  of  contraction. — It  has  been  shown  by  Schwann,  that  the  force  e.xerted  by 
a contracting  muscle  follows  the  same  law  as  that  produced  by  the  shrinking  of 
a stretched  elastic  substance ; that  it  is  greatest  at  the  commencement  of  contrac- 
tion, and  diminishes  as  the  muscle  shortens,  becoming  equal  to  nothing  when 
the  muscle  has  contracted  to  its  utmost  degree.  From  the  nature  of  their  con- 
nexions in  the  living  body,  however,  the  muscles — at  least,  those  of  locomotion 
— are  not  permitted  to  shorten  to  their  extreme  point  of  contraction;  it  is  esti- 
mated that  the  shortening  seldom  amounts  to  more  than  a third  of  their  length, 
but  it  may  go  greatly  beyond  this  when  they  are  freed  from  their  attachments. 
Other  things  being  equal,  the  force  exerted  wiU  be  proportionate  to  the  number 
of  contracting  fibres,  and  therefore  greater  in  a thicker  muscle.  But  the  force 
varies  with  the  state  of  nutrition  of  the  muscle,  with  its  previous  vigour  or  exhaus- 
tion, and  also  according  to  the  intensity  of  the  stimulus  applied  to  it.  The  last- 
mentioned  circumstance  is  indeed  one  of  the  most  wonderful  provisions  in  the 
constitution  of  our  frame,  for  by  an  effort  of  the  will,  we  can  not  only  call  a 
muscle  into  exercise,  but  within  certain  limits  regulate  with  the  utmost  nicety  the 
force  exerted  by  it.  In  the  last  place  we  may  remark,  that  the  force  which  a 
hving  muscle  is  able  to  exert,  is  much  greater  than  that  which  the  same  muscle 
is  able  mechanically  to  sustain  after  death;  a dead  muscle,  indeed,  is  torn  across 
by  a very  moderate  force. 

Velocity  and  order  of  contractions. — Contraction  for  the  most  part  takes  place  with 
considerable  velocity,  but  there  are  differences  in  this  respect;  we  see  examples 
of  extreme  rapidity  in  the  motion  of  the  eyelids,  and  of  slowness  in  the  compa- 
ratively sluggish  contractions  of  the  alimentary  canal  and  bladder.  In  some  in- 
voluntary muscles  the  contraction  varies  also  in  other  characters.  In  the  mus- 
cular coats  of  certain  hollow  viscera,  such  as  the  alimentary  canal,  it  travels 
along,  so  to  speak,  narrowing  different  parts  of  the  cavity  in  succession ; this  is 
named  “ peristaltic,”  or  “ vermicular”  contraction.  In  the  heart  the  contraction 
is  continually  and  regularly  repeated  after  short  and  equal  intervals  of  repose,  and 
this  is  termed  “rhythmic”  contraction. 

Conditions  necessary  to  muscular  action. — ^The  necessity  of  a stimulus  to  the  mus- 
cular fibre  has  been  already  mentioned.  To  this  must  be  added  a certain  limit 
of  temperature  and  the  due  nutrition  of  the  muscle,  both  of  which  conditions 
have  greater  influence  in  warm-blooded  animals.  It  is  known  that  if  the  supply 
of  nutrient  material  be  cut  off  from  a muscle  by  arresting  the  flow  of  blood  into 
it,  its  contractility  will  be  impaired,  and  soon  extinguished  altogether,  but  will, 
after  a time,  be  recovered  again  if  the  supply  of  blood  be  restored.  This  experi- 
ment has  been  often  repeated  on  dogs  since  the  time  of  Stenonis,  to  whom  its 
first  performance  is  generally  ascribed,  and  the  same  effect,  though  less  speedy 
and  less  marked,  has  been  shown  to  result  in  cold-blooded  animals,  by  recent 
e.xperiments  of  Engelhardt  and  Valentin.*  In  warm-blooded  animals  in  which 
the  nutritive  process  is  more  active,  and  the  expenditure  of  force  more  rapid,  the 
maintenance  of  irritability  is  more  closely  dependent  on  the  supply  of  blood  and 
the  influence  of  oxygen,  so  that  it  sooner  fails  after  these  are  cut  off. 

Duration  of  irritability  after  death. — In  accordance  with  what  has  just  been  stated, 
it  is  known  that  while  the  muscles  of  man  and  quadrupeds  aU  cease  to  be  irritable 
within  a few  hours  after  death,  and  those  of  birds  still  sooner,  the  muscular  irri- 
tability will  remain  in  many  reptiles  and  fish,  even  for  days  after  the  extinction 
of  sensation  and  volition,  and  the  final  cessation  of  the  respiration  and  circulation, 
— ^that  is,  after  systemic  death.  A difference  of  the  same  kind  is  observed  among 
warm-blooded  animals  in  different  conditions ; thus,  irritability  endures  longer  in 
new-born  animals  than  in  those  which  have  enjoyed  respiration  for  some  time 
and  are  more  dependent  on  that  function  ; and  in  like  manner  it  is  very  lasting  in 
hybernating  animals  during  their  winter  sleep. 

But  the  duration  of  this  property  differs  also  in  different  muscles  of  the  same 
animal.  From  the  researches  of  Nysten,  it  appears  that  in  the  human  body  its 

* Engelhardt,  De  vita  musculorum,  1841,  cited  in  Valentin’s  Lehrbuch  der  Physiolo«ie, 
1844.  Band  2,  p.  67. 
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extinction  fakes  place  in  the  following  order,  viz.  1,  Tlie  left  ventricle  of  the 
heart;  2,  the  intestines  and  stomach;  3,  the  urinary  bladder;  4,  the  right  ven- 
tricle: in  these  generally  within  an  hour;  5,  the  gullet;  6,  the  iris;  7,  the  volun- 
tary muscles,  a of  the  trunk,  b,  of  the  lower,  and  c,  the  upper  extremities;  8,  the 
left  auricle  and,  t),  the  right  auricle  of  the  heart,  which  last  was  on  this  account 
styled  by  Galen  the  “ ultimum  moriens.”  In  one  case  Nysten  observed  the  right 
auricle  to  continue  irritable  for  sixteen  hours  and  a half  after  death. 

The  time  of  duration  is  affected  by  the  mode  of  death.  Thus  the  irritability  is 
said  to  be  almost  wholly  and  immediately  extinguished  by  a fatal  stroke  of  light- 
ning, and  to  disappear  very  speedily  in  the  bodies  of  persons  stifled  by  noxious 
vapours,  such  as  carbonic  acid,  and  especially  sulphuretted  hydrogen.  In  like 
manner  certain  causes  acting  locally  on  muscles,  accelerate  the  extinction  of 
their  irritability;  among  these  causes  we  may  especially  enumerate  exposure  to 
air,  immersion  of  the  muscle  hi  cold  water,  and  the  application  of  watery  solution 
of  opium. 

Rigor  mortis. — ^The  “cadaveric  rigidity,’’  or  stiffness  of  the  body,  which  ensues 
shortly  after  death,  is  a phenomenon  depending  on  the  muscles,  which  become 
fixed  or  set  in  a rigid  state,  so  as  to  resist  flexion  of  the  joints.  The  rigidity 
almost  invariably  begins  in  the  muscles  of  the  lower  jaw  and  neck,  then  invades 
those  of  the  trunk,  and  afterwards  those  of  the  limbs, — ^the  arms  usually  before 
tire  legs.  After  persisting  for  a time,  it  goes  off  in  the  same  order.  It  usually 
comes  on  within  a few  hours  after  death ; in  some  cases  it  has  been  observed  to 
begin  within  ten  minutes  (Sommer),  and  in  others  not  till  sixteen  or  eighteen 
hours;  and  the  later  its  access,  the  longer  is  its  endurance.  The  rigidity  comes 
on  latest,  attains  its  greatest  intensity,  and  lasts  longest  in  the  bodies  of  robust 
persons,  cut  off  by  a rapidly  fatal  disease,  or  suddenly  perishing  by  a violent 
death ; in  such  cases  it  may  last  six  or  seven  days.  On  the  other  hand  it  sets  in 
speedily,  is  comparatively  feeble,  and  soon  goes  off  again  in  cases  where  the 
body  has  been  much  weakened  and  emaciated  by  lingering  or  exhausting  dis- 
eases ; also  in  new-born  infants,  and  in  the  muscles  of  animals  that  have  been 
hunted  to  death.  It  seems  thus  to  be  affected  by  the  previous  state  of  nutrition 
of  the  muscles.  Destruction  of  the  nervous  centres  does  not  prevent  the  occur- 
rence of  rigidity,  nor  are  the  muscles  of  p0.ralysed  limbs  exempted  from  it,  pro- 
vided their  nutrition  has  not  been  too  deeply  affected.  The  muscles  in  stiffening 
may  cause  a slight  change  in  the  position  of  the  parts  to  which  they  are  attached ; 
thus  the  jaw  is  drawn  up,  the  fore-arm  and  fingers  slightly  bent,  and  the  thumb 
turned  inwards  on  the  palm. 

The  immediate  cause  of  the  muscular  rigidity  is  doubtful : some  conceive  it  to 
be  an  effect  of  vital  contraction — the  last  effort  of  life  as  it  were ; some  regard  it 
as  the  result  of  coagulation  of  blood  in  the  capillaries,  which,  however,  does  not 
seem  a very  probable  cause ; others  ascribe  it  to  an  induration  of  the  fibrin  of  the 
muscular  tissue,  like  what  occurs  in  the  buffy  coat  of  the  blood ; but,  in  truth,  tire 
nature  of  the  change  is  not  sufficiently  understood.  Its  accession  is  an  unequi- 
vocal sign  of  death. 

Vital  contractions,  elicited  by  stimuli,  occur  in  te.xtures  which  have  been  sup- 
posed to  contain  no  muscular  fibres,  and  hence  many  physiologists  have  admitted 
the  existence  of  a vital  contractility,  independent  of  muscle,  which  they  have  called 
“ non-muscular,”  but  in  most  of  the  tissues  now  in  question,  the  presence  of  muscu- 
lar fibres  of  the  plain  variety  has  been  demonstrated  ; and  this  is  notably  the  case  as 
regards  the  daitos,  which  was  looked  upon  as  one  of  the  best-marked  examples 
of  a non-muscular  contractile  texture.  In  this  way  the  contractility  in  almost  all 
those  instances  has  been  traced  to  muscular  fibres.  The  small  vessels,  and  the 
skin,  it  is  true,  still  remain  as  exceptions;  in  both  these  cases  the  tissue  possesses 
a low  degree  of  vital  contractility,  which  has  not  been  unequivocally  traced  to  a 
muscular  structure  of  the  ordinary  kind  ■ nevertheless,  the  point  is  not  yet  fiiudiy 
determined,  and  in  regard  to  the  skin,  mere  seems  much  probability  that  its  con- 
tractility will  be  eventually  found  to  depend  on  plain  muscidar  fibres,  mixed  up 
in  greater  or  less  numbers  with  the  rest  of  tire  cutaneous  tissue. 
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The  muscles  are  divisible  into  a number  of  groups,  which  occupy 
different  regions  of  the  body,  and  combine  in  various  ways  for  the 
performance  of  its  actions.  We  shall  in  the  first  place  name  the  in- 
dividual muscles  included  in  each  group,  then  indicate  the  method  of 
dissecting  or  exposing  them  to  view  ; the  detailed  description  of  each 
shall  follow,  and  the  rationale  of  their  actions  conclude  the  section. 

EPICRANIAL  REGION. 

On  the  roof  of  the  skull  we  find  but  one  muscle,  viz.,  the  occipito- 
frontalis. 

Dissection. — Care  must  be  taken  in  making  the  first  incisions  to  expose  this 
muscle,  particularly  along  the  vertex ; for  the  tegument  is  very  thick,  and  at  the 
same  time  firmly  adherent  to  the  thin  aponeurosis  of  the  muscle,  which  is  by 
almost  every  beginner  detached  with  the  tegument : this  is  the  more  likely  to 
happen,  as  the  aponeurosis  is  lifted  up  from  the  bone  in  the  effort  made  to  render 
the  tegument  tense.  The  better  plan,  therefore,  is  to  commence  the  dissection  in 
such  a way  as  to  expose  the  fleshy  fibres  of  the  muscle ; and  then,  taking  these 
as  a guide,  to  elevate  the  tegument  from  before  and  from  behind  upwards  to  the 
vertex  from  off  the  aponeurosis.  Place  a high  block  under  the  back  of  the  neck  , 
sc  as  to  raise  the  head  nearly  into  the  vertical  position, — or,  if  the  subject  be  turned 
prone,  place  the  block  under  the  chin.  Make  an  incision  across  the  forehead, 
about  an  inch  above  the  upper  margin  of  the  orbit,  and  extending  from  the  mid- 
dle line  outwards  to  the  temple.  Then  a second  incision  may  be  carried  from 
the  inner  termination  of  the  one  just  indicated,  upAvards.  over  the  middle  of  the 
forehead  to  the  vertex ; raise  the  skin  at  the  angle  formed  by  the  junction  of  these 

Note. — When  proceeding  with  the  dissection  of  a body,  the  e.xamioation  of  its  upper  and 
lower  half  is,  for  obvious  reasons  carried  on  at  the  same  time  by  different  persons. 
Begin  the  dissection  of  the  upper  half  with  the  epicranial  region,  then  take  the  auricu- 
lar ; observe  the  temporal  fascia  and  muscle;  then,  without  delay,  open  the  skull,  as 
the  brain  speedily  decomposes,  and  proceed  with  the  examination  of  its  membranes, 
vessels,  and  internal  structure  (see  Brain,  dissection  of.)  When  this  is  concluded,  let  the 
dissection  of  the  different  groups  of  muscles  in  the  face,  orbit,  and  neck,  be  continued  in 
the  order  here  set  down.  Do  not  pass  over,  or  neglect,  the  brief  directions  given  for  the 
examination  of  each  region. 

Those  to  whom  the  lower  half  of  the  body  is  allotted,  should  commence  with  the  abdomi- 
nal muscles.  These  are  confessedly  of  great  importance;  but  still  no  time  should  be 
lost  in  inspecting  them,  as  it  is  necessary,  as  soon  as  it  can  be  effected,  to  proceed  to  the 
abdominal  viscera.  The  perinreal  muscles  should  in  the  next  place  engage  attention,  as 
they  too  become,  in  a short  time,  pale  and  flaccid.  Then  take  the  muscles  of  the  lower 
extremity  in  the  order  in  which  they  are  here  placed. 

If  a student  in  his  first  essay  at  dissection  has  proceeded  in  this  way,  the  author  would 
suggest  to  him,  to  begin  the  second  (its  upper  half)  with  the  muscles  of  the  back,  which 
are  usually  left  untouched  till  they  are  unfit  for  any  purpose.  As  to  the  lower  halfj  let 
that  commence,  for  the  like  reason,  with  the  gluteal  and  posterior  femoral  regions. 

The  remarks  on  the  actions  of  muscles  had  better  be  passed  over  by  junior  students,  until 
they  become  accurately  acquainted  with  their  points  of  attachment, — their  form,  and 
their  lines  of  direction  with  regard  to  the  axes  of  the  bones.  A perusal  of  them  wilt  then 
serve  the  purpose  of  a repetition,  and  suggest  a strong  motive  to  make  another  and  a 
more  careful  dissection  than  could  be  expected  in  a first  attempt.  In  doing  this  it  will 
not  suffice  merely  to  trace  the  outline  of  each  muscle ; its  points  of  attachment  should 
be  exactly  defined  by  carefully  removing  the  cellular  tissue  and  every  extraneous  sub- 
stance which  obscures  them.  (See  the  Table  of  Muscles,  in  the  order  of  Dissection,  at 
the  end  of  this  chapter.) 
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incisions,  and  cautionsly  dissect  it  upwards  and  outwards,  which  will  expose  the 
fleshy  fibres  of  the  frontal  part  of  the  muscle.  Having  proceeded  so  far  at  the 
fore  part,  make  a transverse  incision  from  the  occipital  protuberance  to  the  root 
of  the  mastoid  process,  a little  above,  but  parallel  with  the  superior  curved  line 
of  the  occipital  bone.  Another  incision  may  be  drawn  at  right  angles  with  this 
from  file  occipital  protuberance  upwards  to  the  vertex ; and  from  the  angle  of 
union  of  these  incisions  begin  and  continue  the  dissection,  raising  the  skin  from 
the  occipital  part  of  the  muscle,  and  so  proceeding  from  the  fleshy  fibres  upwards 
to  the  crown  of  the  head.  In  conducting  this  dissection,  the  superficial  filaments 
of  the  supraorbital  nerves  will  be  seen  in  front,  the  temporal  branches  of  the 
portio  dura  at  the  sides,  and  the  ascending  branches  of  the  posterior  divisions  of 
the  cervical  nerves  behind;  also  the  branches  of  the  temporal  and  occipital  arte- 
ries. When  it  is  not  deemed  necessary  to  retain  the  large  flap  of  tegument  thus 
dis.sected  off,  and  reflected  down  over  the  ear  and  side  of  the  neck,  it  can  be 
readily  detached  by  an  incision  carried  from  the  outer  angle  of  the  orbit  back- 
wards to  the  mastoid  process. 


[Fig.  170. 


The  muscles  of  the  head  and  face.  1, 
The  frontal  portion  of  the  occipito-frontalis 
2.  Its  occipital  portion.  3.  Its  aponeurosis 
4.  The  orbicularis  palpebrariim,  which  con- 


Occipito  frontalis ; Douglas — (epi- 
cranius;  Albinus.) — This  is  a flat, 
thin,  digastric  muscle  (fig.  170),  ex- 
tended from  the  occiput  to  the  fore- 
head (from  which  circumstance  its 
name  is  derived),  and  placed  imme- 
diately beneath  the  cranial  integu- 
ment, to  which  it  closely  adheres,  at 
the  same  time  that  it  rests  upon  the 
arch  of  the  skull,  over  which  it  slides. 
It  consists  of  two  broad  but  short 
fleshy  bellies,  united  by  an  interven- 
ing aponeurosis. 

The  occipital  part." — The  posterior 
fleshy  portion  is  attached,  by  short 
tendinous  fibres,  to  the  external  two- 
thirds,  sometimes  much  less,  of  the 
superior  curved  line  of  the  occipital 
bone,  and  to  the  mastoid  portion  of 
the  temporal  bone,  immediately  above 
the  sterno-mastoid  muscle.  The 


of  the  muscle,  minate  in  distinct  white  tendinous 
iperioris  proprius;  the  fibres,  whicli  soon  become  conlinuous 


ceals  the  corrugator  supercilii  and  tensor  fi0gby  fibres,  which  are  from  an  inch 
tarsi.  5.  the  pyraraidalis  nasi.  b.  1 he  J i ic  • i .1 

compressor  nasi.  7.  The  orbicularis  oris.  tO  ail  incll  and  a halt  in  length,  piO- 
8 The  levator  labii  superiorisateque  nasi  ; Upwards  and  itlWards,  aod  tcr- 

the  adjoining  fasciculus  between  numbers  , ■ . ,.  ..  . , 

8 and  9 is  the  labial  portion  0 
9.  The  levator  labii  superioris 

lower  part  of  the  levator  anguli  ons  is  seen  . , . • . .1 

between  the  muscles  to  and  11.  10.  The  With  the  aponeurOSlS.  BetweCll  UiC 

zygomaticus  minor,  11.  The  zygomaiicus  occipital  muscles  of  opposite  sitles  of 
major.  12.  The  depressor  labii  inienons.  , ,*  , , . ^ • j ui  u ,♦ 

13.  The  depressor  anguli  oris,  14.  The  tllG  hC3.d  thGTG  IS  3.  COnSldGr3bic,  DUt 
levator  labii  inierioris.  1.9,  The  superficial  different  cases  a Varying;,  inter- 

portion  of  the  masseter.  16.  Its  deep  por-  , . , . • i i .1 

tion.  17.  The  atirahens  aurem.  18.  The  Space,  whlch  IS  OCCUpied  by  the  Opi- 
buccinator.  19  The  attollens  aurem.  20.  cranial  aponeurOsis. 

The  temporal  fascia  which  covers  in  the  — — 

tem[ioral  muscle.  21.  The  relrahens  aurem. 

22.  The  anterior  belly  of  the  digastriciis  of  which 
muscle  ; the  tendon  is  seen  passing  through 
its  aponeurotic  pulley.  23.  Theslylo-hyoid  muscle,  pierced  by  the  posterior  belly  of  the  digastriciis. 
24  The  mylo-hyoidciis  muscle.  25.  The  upper  part  of  the  sterno-mastoid.  26.  The  upperpart 
of  the  trapezius.  The  muscle  between  25  and  26  is  the  splenius — W.] 


Frontal  part.‘ — The  fleshy  fibres, 
thi.s  portion  of  the  muscle 
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is  composed,  extend  downwards  and  forwards  on  the  frontal  bone ; 
they  are  longer  and  broader  ihan  those  of  the  occipital  part,  but  the 
fibres  are  paler  and  less  distinctly  muscular;  their  upper  margin, 
being  their  junction  with  the  aponeurosis,  presents  a curved  line, 
which  is  a little  below  the  coronal  suture;  the  inner  fibres,  correspond- 
ing with  the  median  line,  descend  vertically,  and  become  continuous 
with  the  pyramidalis  nasi;®  the  middle  fibres,  longer  than  the  others, 
terniinate  by  becoming  blended  with  the  orbicularis, ■*  and  corrugator 
supercilii;  and  the  external  fibres  curve  inwards  somewhat,  and  be- 
come blended  with  those  of  the  orbicularis  palpebrarum  over  the  ex- 
ternal angular  process.  The  inner  margins  of  the  right  and  left  frontal 
muscles  are  blended  together  for  some  space  above  the  root  of  the 
nose. 

The  aponeurosis^  of  the  occipito-frontalis  (membrana  epicrania;  galea 
aponeurotica  capitis)  extends  over  the  upper  surface  of  the  cranium 
uniformly  from  side  to  side,  without  any  separation  into  lateral  parts. 
It  must  therefore  be  regarded  as  a single  structure,  having  connected 
with  it  the  occipital  and  frontal  muscular  strata  above  described,  and 
at  the  same  time  uniting  the  muscles  of  one  side  with  the  other,  and 
combining  their  action. 

Posteriorly,  in  the  interval  between  the  occipital  parts  of  the  muscles, 
the  aponeurosis  is  fixed  to  the  occipital  protuberance  and  curved  line 
above  the  trapezius;  in  front  it  presents  in  the  middle  an  angular 
elongation,  which  intervenes  for  a short  distance  between  the  margins 
of  the  frontal  muscles  before  they  join;  laterally,  it  has  connected  w'ith 
it  the  superior  and  anterior  auricular  muscles.  In  the  situation  of  the 
temporal  ridge  it  loses  the  aponeurotic  character,  and  is  continued 
over  the  temporal  fascia  to  the  zygoma  by  a layer  of  laminated  cellular 
membrane.  The  fibres  are  chiefly  longitudinal,  following  the  direction 
of  the  muscles;  and  they  will  be  found  distinctly  tendinous  where  the)'- 
receive  the  fibres  of  the  occipital  portions  of  the  muscle. 

The  aponeurosis  is  firmly  connected  with  the  skin  and  subcutaneous 
granular  fat  (in  which  several  blood-vessels  and  nerves  ramify)  by 
numerous  short  fibro-cellular  bands;  and  it  adheres  loosely  to  the 
subjacent  pericranium,  through  the  medium  of  thin  cellular  membrane 
devoid  of  fat.  Hence  the  muscles,  when  thrown  into  action,  move  the 
integuments  with  the  aponeurosis  (the  hairy  scalp)  on  the  immediate 
investment  of  the  skull.  Hence,  too,  while  they  together  admit  of 
being  easily  and  speedily  stripped  from  the  calvarium,  the  skin  cannot 
be  separated  from  the  aponeurosis  and  muscle  with  facility.  The 
integument  is  likewise  closely  connected  with  the  frontal  portion  of 
the  muscle,  and  the  skin  of  the  forehead  is,  in  consequence,  folded  or 
wrinkled  when  this  cot)tracts. 

Some  anatomists  consider  the  whole  to  be  a four-headed  muscle,  having  two 
fleshy  portions  behind,  and  two  in  front,  all  connected  by  a single  layer  of  apo- 
neurosis, which  rests  on  the  cranium.  Others  view  it  in  a different  way,  the 
fleshy  parts  being  taken  as  separate  muscles,  and  named  from  their  position,  the 
anterior  one  being  the  “frontal”  muscle,  the  posterior  the  “occipital.” 

Actions. — All  the  muscular  parts  having  one  broad  common  aponeurosis,  they 
act  together : their  first  effect  is  to  draw  up  the  eyebrows,  the  next  to  throw  the 
skin  of  the  forehead  into  transverse  folds  or  wrinkles;  and  to  move  the  hairy  scalp 
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backwards  and  forwards,  by  bringing  the  occipital  and  frontal  parts  of  the  muscle 
alternately  into  action. 

MUSCLES  OF  THE  FACE  AND  SIDE  OF  THE  HEAD. 

The  muscles  of  the  face  are  easily  and  conveniently  arranged  in 
groups,  each  occupying  what  may  be  called  a region.  The  circum- 
ference of  the  orbit  with  the  eyebrow  and  eyelids  forms  the  palpebral 
region;  the  side  of  the  nose — the  nasal;  the  cheek  or  side-face — the 
superior  maxillary;  the  circumference  of  the  mouth,  and  the  space 
between  the  jaws — the  intermaxillary;  that  corresponding  with  the 
lower  jaw — inferior  maxillary.  The  interior  of  the  orbit  forms  a 
separate  region — the  orbital ; so  does  the  space  round  the  ear — the 
auricular;  that  of  the  temple  and  side  of  the  jaw,  the  temporo-maxillary; 
finally,  the  region  of  the  pterygo-maxillary  fossa.  In  consequence  of 
their  position  and  their  connexion  with  the  aponeurosis  of  the  occipito- 
frontalis, the  muscles  of  the  auricle  will  now  be  examined. 

AURICULAR  REGION. 

In  the  space  round  the  external  ear  are  placed  three  small  muscle.s, 
which  in  the  human  subject  may  be  considered  rudimentary,  as  they 
are  not  required  to  perform  any  action.  They  are  attached  by  small 
tendons  to  the  fibro-cartilage  of  the  ear,  and  are  quite  superficial. 

Dissection. — These  muscles  are  generally  removed  together  with  the  skin,  when 
their  dissection  is  attempted  in  the  usual  way  by  the  beginner,  who  seeks  to  ex- 
pose the  fleshy  part  first:  better  at  once  reverse  the  process — seek  for  the  tendons, 
and  take  them  as  guides.  For  this  purpose,  draw  the  pinna  or  broad  part  of  the 
ear  downwards ; a very  small  tense  cord  will  be  felt  under  the  skin,  where  it  is 
reflected  from  the  head  to  the  ear,  running  from  above  downwards  to  the  upper 
bulging  part  of  the  concha.  This  is  the  tendon  of  the  attollens.  Cautiously 
divide  the  skin  by  an  incision  drawn  over  the  tendon  from  below  upwards:  reflect 
it  to  each  side,  and  continue  the  process  thus  upwards  from  the  tendon  to  its 
muscular  fibres,  which  spread  upon  the  temporal  fascia.  Proceed  in  the  same 
way  to  expose  the  two  other  muscles — draw  the  pinna  forwards,  and  the  tendon 
of  the  retrahens  will  be  readily  perceived  where  it  is  inserted  into  the  bulging 
part  of  the  concha  behind.  Let  a hook  be  inserted  into  the  extremity  of  the  helix 
at  the  point  corresponding  with  the  line  of  the  zygoma.  When  the  helix  is 
drawn  backwards,  the  tendon  of  the  attrahens  muscle  is  rendered  tense,  and  can 
be  exposed  and  dissected  as  in  the  previous  instances. 

The  superior  auricular  (fig.  170, ’s)  (attollens  auriculam ; Alb. — lem- 
poro-auricularis,)  is  the  largest.  It  arises  from  the  aponeurosis  of  the 
occipilo-frontalis,  where  it  expands  on  the  side  of  the  head  ; its»fibres, 
though  delicate,  being  broad  and  radiated.  The  muscle  ends  in  a 
compressed  tendon,  which  is  inserted  into  the  upper  and  anterior  part 
of  the  cartilage  of  the  ear,  on  the  outer  side  of  the  fossa  between  the 
division  of  the  antihelix. 

Posterior  auricular^'-  (retrahentes  auriculam  ; Alb. — mastnido-auri- 
cularis). — This  muscle  consists  of  two  or  three  thin  fasciculi,  ranged 
one  over  the  other ; they  arise  from  the  mastoid  process  by  short 
aponeurotic  fibres,  and  are  inserted  into  the  back  part  of  the  concha. 
The  fibres  are  much  more  distinctly  marked  than  in  either  of  the 
other  auricular  muscles. 

The  anterior  anriculaP'^  ([attrahens  auriculam,]  zygornato-auricu- 
laris)  is  pale  and  indistinct,  and  varies  much  in  size.  It  is  attached 
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to  the  thin  lateral  elongation  of  the  aponeurosis  of  the  occipito-frontalis 
above  the  zygoma,  and  passes  backwards,  to  be  inserted  into  the  fore 
part  of  the  helix. 

To  expose  the  muscles  of  the  front  and  side  of  the  face,  begin  by  making  an 
incision  from  the  vertex  along  the  middle  line  of  the  forehead  and  nose,  taking 
care  that  it  barely  divides  the  skin.  From  this,  two  lines  may  be  drawn  out- 
wards, one  over  the  eyebrow  to  the  side  of  the  head,  the  other  over  the  zygoma 
to  the  ear.  The  interval  intercepted  between  these  two  parallel  lines  may  be 
intersected,  midway  between  the  ear  and  orbit,  by  a perpendicular  line  drawn 
from  one  to  the  other.  A square  {palpebral  region)  is  thus  marked  out  over  the 
orbicularis  muscle,  the  skin  of  which  should  be  carefully  reflected  from  its  borders 
and  angles.  The  dissection  is  continued  from  its  outer  and  upper  border  or  cir- 
cumference, the  point  of  the  scalpel  being  made  to  trace  the  course  of  the  curved 
fibres  of  the  muscle  as  far  as  the  margin  of  the  eyelids.  The  external  flap  may 
then  be  reflected  back  over  the  ear,  so  as  to  expose  the  temporal  fascia,  artery,  &c. 
The  skin,  in  the  next  place,  is  to  be  carefully  raised  and  dissected  off  the  frontal 
muscle,  from  below  upwards  over  the  forehead  as  far  as  the  vertex. 

The  fibres  of  the  orbicularis,  after  being  carefully  examined,  particularly  at  the 
inner  border  of  the  orbit,  may  now  be  divided  along  the  eyebrow,  so  as  to  ex- 
pose the  corrugator  supercilii;  and  if  the  lower  border  of  the  orbicularis  be  raised, 
it  wiU  e.xpose  the  origin  of  the  elevator  of  the  lip,  which  will  afford  a guide  to 
the  dissection  of  that  muscle,  as  wmll  as  of  the  common  elevator  of  the  lip  and 
nose,  down  to  their  termination  (nasal  region).  The  transversalis  nasi  is  partly 
concealed  by  the  latter,  but  it  emerges  from  under  its  inner  border  as  it  advances 
upon  the  side  of  the  nose. 

In  order  to  expose  the  muscles  and  vessels  of  the  lower  part  of  the  face,  an 
incision  may  be  made  from  the  most  prominent  point  of  the  cheek  downwards 
to  the  margin  of  the  jaw,  from  which  the  skin  may  be  reflected  backwards  off 
the  masseter  muscle  and  parotid  gland,  taking  care  not  to  injure  the  duct  of  the 
latter,  or  the  nerves  and  artery  which  accompany  it ; but  the  other  flap  of  skin  is 
to  be  carried  obliquely  inwards  to  the  lip,  in  the  direction  of  the  zygomaticus. 
By  this  measure,  the  last-named  muscle,  and  the  levator  anguli  oris,  and  also  the 
facial  artery,  will  be  exposed ; and,  by  removing  some  adipose  substance,  the 
buccinator  will  be  brought  into  view  (intermaxillary  region).  By  turning  aside 
the  elevator  of  the  lip,  the  second  branch  of  the  fifth  nerve  and  the  infra-orbital 
artery  wfll  be  seen  emerging  from  the  foramen  of  that  name. 

PALPEBRAL  REGION. 

We  have  here  four  muscles,  which  act  on  the  eyelids,  two  being 
placed  outside  the  orbit;  viz.,  orbicularis  palpebrarum  and  corrugator 
supercilii;  and  two  within  it,  viz.,  levator  palpebr®  and  tensor  tarsi. 

Orbicularis  'palpebrarum  (fig.  170,^)  (naso-palpebralis). — This  muscle 
is  situated  at  the  base  of  the  orbit,  forming  a thin,  flat  plane  of  elliptic 
fibres,  which  is  placed  immediately  under  the  skin  of  the  eyelids, 
resting  on  the  eyebrow  above,  and  spreading  outwards  somewhat  on 
the  temple,  and  downwards  on  the  cheek.  The  fibres  form  an  ellipsis, 
whose  great  axis  extends  horizontally  across  the  orbit  from  its  inner 
angle  to  the  temple,  and  corresponds  with  the  fissure  between  the  eve- 
lids;  all  the  fibres  describing  concentric  curves,  the  concavities  being 
directed  towards  the  fissure  of  the  lids.  The  only  points  of  fixed 
attachment  (to  bone)  which  its  fleshy  fibres  possess  are  at  the  inner 
margin  of  the  orbit;  they  are  free  in  the  rest  of  their  extent,  except 
along  the  eyebrow,  where  they  are  blended  with  the  occipito-frontalis 
and  corrugator  supercilii. 

The  tendon  of  the  muscle  (tendo  palpebrarum). — At  the  inner  com- 
missure of  the  eyelids  is  a small  tendon,  which  is  often  obscured  by 
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the  fibres  of  the  muscle,  but  is  rendered  apparent  by  drawing  the  lids 
outwards:  ibis  tendon  is  about  two  lines  in  length,  and  otte  in  breadth: 
it  is  attached  to  the  anterior  margin  of  the  lachrymal  groove,  from 
■which  it  runs  horizontally  outwards  to  the  inner  commissure  of  the 
eyelids,  where  it  divides  into  two  thin  fibrous  lamellm,  which  diverge 
as  they  pass  outwards  in  the  substance  of  the  eyelids,  and  terminate 
in  the  tarsal  cartilages.  One  surface  of  the  tendon  is  subcutaneous, 
the  other  crosses  the  lachrymal  sac  a little  above  its  centre,  and  from 
it  a thin  but  firm  fascia  is  given  off,  which  spreads  over  the  lachrymal 
sac,  and  adheres  to  the  margins  of  the  groove  which  lodges  it. 

The  muscular  fibres  are  attached,  1st,  to  the  upper  margin  and 
anterior  surface  of  the  tendon  just  described  ; 2d,  to  the  surface  of  the 
nasal  process  of  the  superior  maxilla,  near  the  anterior  margin  of  the 
lachrymal  groove;  3d,  to  the  nasal  process  of  the  frontal  bone.  The 
fibres  of  the  orbicularis  muscle  thus  arising  arch  upwards  and  out- 
■wards  in  the  direction  of  the  eyebrow  and  upper  lid,  and  thence  de- 
scend over  the  external  angle  of  the  orbit,  returning  to  the  points 
above  stated.  The  anterior  surface  of  the  muscle  is  subcutaneous  in 
its  entire  extent,  and  closely  adheres  to  the  skin;  the  posterior  rests 
upon  the  lower  border  of  the  frontal  muscle  and  the  corrugator,  with 
both  of  which  it  is  intimately  connected;  farther  down  it  rests  upon 
the  upper  eyelid  and  the  tarsal  cartilage.  The  lower  segment  of  the 
muscle  rests  on  the  origin  of  the  elevator  of  the  upper  lip,  and  on  the 
zygomatic  muscles;  and  internally,  on  part  of  the  common  elevator  of 
the  lip  and  nose,  and  the  lachrymal  sac  ; also  externally  for  a little 
wav  on  the  temporal  fascia. 

The  fibres  of  the  orbicularis  are  thin  and  pale  where  they  corre- 
spond with  the  eyelids;  they  are  also  less  curved;  but  those  which 
rest  on  the  cheek  and  margin  of  the  orbit  are  well  developed.  These 
parts  have  been  described  as  two  muscles;  the  former  being  named 
“ ciliaris,”  the  latter  “ orbicularis  latus.”* 

The  corrugator  supercilii  (fronto-superciliaris)  is  a small  pyramidal 
muscle,  placed  in  the  eyebrow,  whose  direction  it  takes,  being  alto- 
gether concealed  by  the  orbicularis  palpebrarum  and  occipito-fron- 
talis.  It  arises  from  the  inner  extremity  of  the  superciliary  ridge  of 
the  frontal  bone,  from  which  its  fibres  proceed  outwards  and  a little 
upwmrds,  and  end  at  the  middle  of  the  orbital  arch,  by  becoming 
blended  w'ith  those  of  the  orbicularis  and  occipito-frontalis  lying  be- 
tween them  and  the  bone.  Its  anterior  surface  is  covered  by  the  mus- 
cles just  named  ; the  posterior  rests  upon  the  frontal  bone  and  crosses 
the  frontal  branch  of  the  ophthalmic  nerve  and  the  accompanying 
artery  as  they  emerge  from  the  orbit ; its  inner  extremity  is  somewhat 
thicker  than  the  external  one,  which  gradually  narrows  to  a point. 

Levator  palpebral  (fig.  174,^).  This  slender  muscle  is  concealed,  in 
the  greater  part  of  its  extent,  within  the  orbit ; it  arises  above  and  be- 
fore the  margin  of  the  optic  foramen,  from  w’hich  it  passes  forwards 
and  outwards,  mounting  over  the  globe  of  the  eye,  and  separated  from 
the  roof  of  the  orbit  only  by  the  fourth  and  frontal  nerves.  It  is  very 
narrow  and  tendinous  at  its  origin ; it  soon  becomes  fleshy  and 

• This  division  is  mentioned  by  Riolanus  as  usual  among  the  anatomical  writers  of  ids 
time. — “ Anthropologia,”  lib.  5,  cap.  10. 
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[Fig.  171. 


widens ; finally  it  ends  in  a broad 
fibrous  expansion,  which  curves  down- 
wards in  the  substance  of  the  upper 
eyelid,  to  be  inserted  into  the  margin 
of  the  tarsal  cartilage.  This  muscle 
lies  above  the  rectus  superior  and  the 
ball  of  the  eye ; and,  in  the  lid,  is 
placed  between  the  orbicularis  muscle 
and  the  conjunctiva. 

The  tensor  tarsi — Horner,  (muscu- 
lus  sacci  lachrymalis,) — is  a very  thin 
small  muscle,  placed  at  the  inner  side 
of  the  orbit,  resting  against  the  fibrous 
covering  of  the  lachrymal  sac  and  be- 
hind the  tendon  of  the  orbicularis.  Its 
fibres  arise  from  the  posterior  part  of 
the  lachrymal  bone,  and  as  they  pass  forwards  they  divide  into  two 
narrow  processes ; these  diverge,  cover  the  lachrymal  canals,  and  be- 
come attached  to  the  tarsal  cartilages  near  the  puncta  lachrymalia. 


A view  of  ihe  tensor  tarsi  muscle.  1,1. 
Bony  margins  of  the  orbit.  2.  Opening  be- 
tween the  eyelids.  3.  Internal  face  of  the 
orbit.  4.  Origin  of  the  tensor  tarsi.  5.  5. 
insertion  into  the  neighbourhood  of  the 
puncta  lachrymalis. — W.] 


This  little  muscle  has  been  described  as  an  offset  of  the  ciliaris  of  both  lids,  with 
which  the  fibres  appear  to  be  continuous  (Theile,  Op.  citat.) — It  is  often  indistinct. 

Actions. — The  corrugator  muscle  being  fixed  by  its  inner  extremity,  draws  the 
eyebrow  and  eyelid  inwards,  and  throws  the  skin  into  perpendicular  lines  or  folds, 
as  in  frowning.  The  occipito-frontalis  wiU,  on  the  contrary,  elevate  the  brow, 
and  wrinkle  the  skin  transversely ; which  actions  are  so  frequently  repeated  by 
most  persons,  and  so  constantly  by  some  of  a particular  temperament,  that  the 
skin  is  marked  permanently  by  lines  in  the  situations  just  referred  to.  The  orbi- 
cular muscle  is  the  sphincter  of  the  eyelids.  It  closes  them  firmly,  and  at  the 
same  time  draws  them  to  the  inner  angle  of  the  orbit,  which  is  its  fixed  point  of 
attachment.  The  levator  palpebrEE  is  the  direct  antagonist  of  the  orbicular 
muscle;  for  it  raises  the  upper  eyelid,  and  uncovers  the  globe  of  the  eye.  The 
tensor  tarsi  draws  the  eyelids  towards  the  nose,  and  presses  the  orifices  of  the 
lachrymal  ducts  closely  to  the  surface  of  the  globe  of  the  eye.  It  may  thus  faci- 
litate the  entrance  of  the  tears  into  the  ducts,  and  promote  their  passage  towards 
the  nose. 


NASAL  REGION. 

We  here  find  several  muscles  as  follows: — 

Pyramidalis  nasi  (fig.  170,®  and  172,’)  (naso-frontalis)  rests  on  the 
nasal  bone,  and  appears  like  a prolongation  of  the  occipito-frontalis, 
with  whose  fibres  it  is  intimately  connected,  as  well  as  with  those  of 
the  corresponding  muscle.  It  extends  from  the  root  of  the  nose, 
where  its  fibres  are  continuous  with  the  occipito-frontalis,  to  about 
half  -way  down,  where  it  becomes  tendinous  and  unites  with  the 
compressor  nasi.  The  two  pyramidal  muscles  diverge  as  they  de- 
scend, leaving  an  angular  interval  between  them,  and  each  terminaies 
in  a thin  fibrous  lamella,  which  covers  the  side  of  the  nose.  At  its 
outer  border  the  fleshy  fibres  are  connected  with  those  of  the  orbicu- 
laris palpebrarum.  It  is  covered  by  the  common  tegument,  and  rests 
upon  the  nasal  part  of  the  frontal  bone  and  the  os  nasi. 

its  chief  effect  seems  to  be  that  of  giving  a fixed  point  of  attachment 
to  the  frontal  muscle ; it  also  wrinkles  the  skin  at  the  root  of  the  nose. 

The  levator  labii  superioris  alceque  nasi  (figs.  170,®  and  172,^)  (com- 
' mon  elevator  of  the  lip  and  nose)  lies  along  the  side  and  wing  of  the 
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nose,  e.xtending  from  the  inner  margin  of  the  orbit  to  the  upper  lip. 
It  arises  by  a pointed  process  from  the  upper  extremity  of  the  nasal 
process  of  the  superior  maxillary  bone,  and  as  it  descends  separates 
into  two  fasciculi ; one  of  these,  much  smaller  than  the  other,  becomes 
attached  to  the  wing  of  the  nose,  whilst  the  other  is  prolonged  to  the 
upper  lip,  where  it  is  blended  with  the  orbicular  and  elevator  muscles. 
It  is  subcutaneous,  except  at  its  origin,  where  the  orbicularis  palpe- 
brarum overlaps  it  a little. 

Compressor  naris  (figs.  170,®  and  172,^)  (transversalis  v.  triangularis 
nasi). — This  is  a thin,  small  triangular  muscle,  which  lies  close  upon 
the  superior  maxilla  and  the  side  of  the  nose,  the  direction  of  its  fibres 
being  transverse  from  without  inwards  and  upwards;  it  is  concealed 
at  its  origin  by  the  proper  elevator  of  the  lip,  and  is  crossed  by  the 
common  elevator.  It  arises  narrow  and  fleshy  from  the  canine  fossa 
in  the  superior  maxillary  bone,  from  which  its  fibres  proceed  inwards 
and  upwards,  gradually  expanding  into  a thin  aponeurosis,  which  is 
partly  blended  with  that  of  the  corresponding  muscle  of  the  opposite 
side  and  that  of  the  pyramidalis  nasi  of  the  same  side,  and  partly 
attached  to  the  fibro-carlilage  of  the  nose. 

Beneath  the  common  elevator  of  the  lip  and  ala  of  the  nose,  and 
connected  by  the  low'er  end  with  the  origin  of  the  compressor  naris, 
will  be  found  a longitudinal  muscular  slip,  more  than  an  inch  in  length, 
attached  exclusively  to  the  superior  maxillary  bone.  It  W'as  named 
“ rhomboideus”  by  Santorini,  and  (in  consequence  of  being  attached 
only  to  a bone,  and  having  therefore  no  action,)  “ anomalus”  by  Albinus. 

The  depressor  alee  nasi  is  a small  flat  muscle,  lying  between  the 
mucous  membrane  and  the  muscular  struc- 
ture of  the  lip,  with  which  its  fibres  are  closely 
connected.  From  a depression  (myrtiform) 
near  the  alveolar  border  of  the  superior 
maxilla,  the  fibres  ascend  to  terminate  in  the 
septum  and  the  ala  of  the  nose — the  posterior 
part  of  each  — (fig.  172,®).  The  external 
fibres  curve  forwards  and  downwards  to  the 
ala. 

Besides  the  muscles  above  described  there 
are  other  muscular  fibres  w’hich  cover  the 
small  cartilages  of  the  nose.  They  are  usu- 
ally very  indistinct,  partly  in  consequence  of 
the  close  connexion  of  the  skin  and  carti- 
lages of  the  nose,  between  which  they  lie, 
and  the  necessary  removal  of  a portion  of  the 
short  fibres  when  the  skin  to  which  they  are 
Represents  the  muscle,  of  the  attached  is  cut  away  The  muscular  fibres 
nasal  region,  with  some  of  those  admit  01  being  divided  into  two  distinct  parts, 
of  the  hp.  1 Pyramidalis  nasi.  follows  ‘ 

2.  Levator labiisuperiorisalteque  ‘ . , . . , 

nasi.  3.  Compressor  naris.  4.  Levator  proprius  alcB  uasi  posterior  (otlata- 
Levator  proprius  alte  nasi  ante-  g .jg  poster.)  (fim  172, 5).— After  the  care- 

rinr  .h  Levalor  proprius  aloe  - , , p ® i r ,U 

6.  Depressor  aim  ful  removalof  the  common  elevator  ot  me 
7*.  JNaso-  fjose  and  lip,  this  muscle  will  be  apparent 
often  to  the  naked  eye,  but  always  with  the 


Fig.  172. 


nor.  0.  nevaior  jiropnns 
nasi  posterior, 
nasi,  7.  Orbicularis, 
labialis. 
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aid  of  a lens.  (Theile.) — Its  fibres  are  attached  to  the  margin  of  the 
mounting  process  of  the  superior  maxillary  bone  and  the  smaller 
(sesamoid)  cartilages  of  the  ala  nasi  on  the  one  hand,  and  to  the  skin 
on  the  other. — The  anterior  set  of  fibres  (lev.  propr.  alee  nasi  anterior 
V.  dilatator  naris  anterior)  (fig.  112,*)  are  interposed  between  the  carti- 
lage of  the  ala  and  the  skin,  to  both  of  which  they  are  attached.* 

SUPERIOR  MAXILLARY  REGION. 

Here  are  four  muscles,  viz.,  the  elevator  of  the  upper  lip,  the  elevator 
of  the  angle  of  the  mouth,  and  the  two  zygomatici. 

The  levator  lahii  snperioris  (fig.  17Q9)  (the  proper  elevator  of  the 
upp6r  lip)  extends  from  the  lower  border  of  the  orbit  to  the  upper  lip, 
lying  close  to  the  outer  border  of  the  common  elevator,  with  which 
and  the  smaller  zygomatic  muscle  it  is  blended  inferiorly.  It  arises 
immediately  above  the  infra-orbital  foramen,  where  its  fibres  are  at- 
tached, partly  to  the  superior  maxillary  bone,  partly  to  the  malar.  Its 
direction  is  downwards  and  a little  inwards,  ceasing  at  the  upper  lip, 
where  it  unites  with  the  rest  of  the  muscular  apparatus  of  that  part. 
At  its  origin,  this  muscle  is  overlapped  by  the  orbicularis  palpebrarum, 
but  its  lower  part  is  subcutaneous;  it  partly  conceals  the  levator  anguli 
oris,  and  the  compressor  nasi. 

Levator  anguli  oris  (fig.  170,)  (musculus  caninus). — The  elevator 
of  the  angle  of  the  mouth,  lies  beneath  the  preceding,  and  partly  con- 
cealed by  it.  It  arises  immediately  below  the  infra-orbital  foramen, 
from  the  canine  fossa,  whence  the  name  caninus,  and  is  inserted  into 
the  angle  of  the  mouth.  It  is  broader  above  than  below,  and  inclines 
outwards  somewhat  as  it  descends;  it  lies  at, the  middle  of  the  face, 
deeply  behind  the  outer  border  of  the  elevator  of  the  upper  lip,  escaping 
from  under  it  at  the  lower  end,  in  consequence  of  the  different  direc- 
tion of  the  two  muscles.  Its  anterior  surface  supports  the  infra-orbital 
i nerve  and  artery,  which  separate  it  from  the  preceding  muscle;  the 
posterior  lies  on  the  superior  maxilla  and  on  the  orbicularis  and  buc- 
icinator  muscles,  wdth  which  and  the  depressor  anguli  oris  its  fibres 
become  united. 

The  zygomatici  are  two  narrow  fasciculi  of  muscular  fibres,  extended 
obliquely  from  the  most  prominent  point  of  the  cheek  to  the  angle  of 
the  mouth,  one  being  larger  and  longer  than  the  other. — Zygomaticus 
minor  (fig.  170,“).  This  irregular  little  muscle  arises  from  the  ante- 
rior and  inferior  part  of  the  malar  bone,  and  inclines  dowmwards  and 
forwards  to  terminate  by  joining  with  the  outer  margin  of  the  levator 
labii  superioris ; the  junction  sometimes  occurring  close  to  the  origin 
of  the  zygomaticus  minor.  It  lies  internally  to  the  succeeding  muscle, 
but  distinct  from  it  in  the  whole  length,  and  is  sometimes  joined  by 
some  fibres  of  the  orbicularis  palpebrarum ; or  its  place  may  be  taken 
by  a muscular  slip  from  this  muscle.  It  may  be  altogether  wanting. 

* The  muscular  structure  here  described,  or  a great  part  of  it,  has  been  described  and 
delineated  under  tbe  name  “pinnas  dilatator”  by  Santorini. — (Ohs.  Anat.  cap.  1,  § 14,  and 
tab.  1.)  But  in  recent  observations  two  separate  muscles  (noticed  in  the  text)  have  been 
recognised  by  Professor  Theile,  in  the  new  ed.  of  “ SOmmerring  v.  Baue  d.  menschlicli. 
Korpers.”  M.  Arnold  (Tab.  Anat.  fascic.  2,  tab.  8,  figs.  6 and  7)  apparently  connects  the 
posterior  muscle  with  the  depressor  alse  nasi,  describing  both  as  one  large  “ dilatator.” 
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— The  zygomaticus  major^'-  arises  from  the  malar  bone  near  the  zygo- 
matic suture,  from  which  it  descends,  lying  inferior  and  external  to  the 
smaller  muscle  of  the  same  name,  to  the  angle  of  the  mouth,  where  it 
is  continued  into  the  orbicularis  and  depressor  anguli  oris.  These 
muscles,  at  their  origin,  are  concealed  a little  by  the  orbicularis  pal- 
pebrarum, but  become  subcutaneous  in  the  rest  of  their  extent.  The 
larger  one  crosses,  just  below  its  origin,  a part  of  the  masseter  and 
buccinator  muscles. 

INFERIOR  MAXILLARY  REGION. 

This  space  contains  three  muscles,  viz.,  the  depressor  of  the  angle 
of  the  mouth,  the  depressor  of  the  lower  lip,  and  the  elevator  of  the 
lower  lip. 

Depressor  anguJioris  (fig.  170,*’^)  (triangularis  oris;  maxillo-labialis). 
— This  muscle  lies  at  the  side  and  lower  part  of  the  face,  being  ex- 
tended to  the  angle  of  the  mouth  from  the  lower  jaw.  It  arises  from 
the  external  surface  of  the  inferior  maxillary  bone,  particularly  from 
the  oblique  line  which  is  marked  upon  it.  It  is  triangular  in  form; 
the  base  of  the  triangle  corresponding  with  its  origin,  and  its  apex 
with  its  insertion  ink)  the  angle  of  the  mouth.  Its  fibres  pass  upwards, 
gradually  contracting  so  as  to  form  a narrow  process,  which  is  in- 
serted into  the  angle  of  the  mouth,  by  becoming  blended  with  the 
orbicular  and  great  zygomatic  muscles,  and  also  with  the  termination 
of  the  levator  anguli  oris.  It  is  covered  by  the  skin,  and,  at  its  in- 
sertion, by  the  zygomaticus  major,  under  which  its  fibres  pass;  it  con- 
ceals part  of  the  buccinator  and  of  the  depressor  of  the  lower  lip. 

Depressor  labii  inferioris  (fig.  170,^^)  (quadratus  menti ; mento-la- 
bialis). — A small  square  muscle,  lying  nearer  to  the  symphysis  of  the 
chin  than  the  preceding  muscle,  by  which  it  is  partly  concealed ; it 
arises  from  the  fore  part  of  the  inferior  maxillary  bone,  and  thence 
ascends  to  be  inserted  into  the  lower  lip,  its  fibres  becoming  blended 
with  those  of  the  orbicularis  oris,  and  also  having  previously  united 
with  those  of  its  fellow  of  the  opposite  side.  It  has  mixed  up  with  it 
some  of  the  fibres  of  the  platysma,  and  it  presents  rather  a peculiar 
appearance  when  dissected,  owing  to  a quantity  of  yellow  adipose 
matter  being  deposited  in  the  interstices  of  its  fibres. 

Levator  menti  (elevator  labii  inferioris  proprius — Cowper)  (fig. 
170, arises  from  a slight  pit  a little  below  the  alveolar  border  of  the 
lower  jaw,  near  the  symphysis.  This  pair  of  muscles  occupies  the  in- 
terval between  the  two  depresso'rs  of  the  lower  lip.  They  are  small, 
short,  and  somewhat  tapering,  being  narrow  at  their  point  of  origin, 
from  which  they  increase  in  breadth  towards  their  insertion.  They 
incline  downwards  and  a little  forwards  to  reach  the  tegument  of  the 
chin,  into  v/hich  they  are  inserted. 

Actions. — The  names  of  most  of  the  muscles  included  in  the  three  foregoing 
groups  sufficiently  indicate  their  actions  upon  the  lips,  the  nose,  and  the  rntmth. 
It  will  be  found  in  conducting  their  dissection  that  they  are  intimately  connected 
with  the  skin  which  covers  them.  Hence  they  are  enabled  to  give  to  the  face 
all  those  changes  of  state  which  are  necessary  for  the  expression  of  passion . and 
feeling. 
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At  each  side  of  the  face,  in  the  part  called  the  “ cheek,”  is  a muscle, 
the  buccinator ; and  round  the  margin  of  the  mouth,  one — the  orbi- 
cularis oris. 

The  buccinator  (fig.  170,*®)  (alveolo-labialis)  is  a thin  flat  plane  of 
muscular  fibres,  quadrilateral  in  figure,  occupying  the  interval  between 
the  jaws.  It  is  attached,  by  its  upper  and  lower  margins,  to  the  alveo- 
lar margins  of  the  maxillary  bones,  from  the  first  molar  tooth  in  each, 
as  far  back  as  the  last ; and  posteriorly  between  these  bones  it  is  fixed 
to  a narrow  fasciculus  of  tendinous  fibres,  extended  from  the  internal 
pterygoid  plate  to  the  posterior  extremity  of  the  mylo-hyoid  ridge  of 
the  lower  jaw,  close  to  the  last  dens  molaris.  From  these  points  the 
fibres  are  directed  forwards,  approaching  each  other,  so  that  the 
muscle  is  narrowed  and  proportionally  thickened  near  the  angle  of  the 
mouth.  Here  it  lies  beneath  the  other  muscles,  and  blends  with  them. 
The  fibres  near  the  middle  of  the  muscle  cross  each  other,  those  from 
above  entering  into  the  lower  lip,  and  those  from  below  into  the  upper 
one ; but  the  higher  and  lower  fibres  are  directed  immediately  into  the 
nearest  lip. 

The  internal  surface  of  the  buccinator  is  lined  throughout  by  the 
mucous  membrane  of  the  mouth ; the  external  is  covered  and  supported 
by  a thin  fascia,  which  is  closely  adherent  to  the  muscular  fibres, 
and  is  overlapped  by  the  triangularis  oris,  the  terminal  fibres  of  the 
platysma  myoides,  and  by  the  labial  artery  and  vein ; also  by  the 
masseter  and  zygomatici,  from  which  it  is  separated  by  a quantity  of 
soft  adipose  tissue  of  a peculiar  character.  Opposite  the  second  dens 
molaris  of  the  upper  jaw  its  fibres  give  passage  to  the  duct  of  the 
parotid  gland. 

The  pterygo-maxillary  ligament  (fig.  178,“). — The  tendinous  band 
connected  with  the  posterior  margin  of  the  muscle  has,  from  its  attach- 
ments, been  thus  called ; one  of  its  surfaces  looks  towards  the  mouth, 
and  is  lined  by  the  mucous  membrane  ; the  other  is  separated  from  the 
ramus  of  the  jaw  by  a quantity  of  adipose  substance;  the  anterior  bor- 
der gives  attachment,  as  has  been  here  stated,  to  the  buccinator  muscle, 
and  the  posterior,  to  the  superior  constrictor  of  the  pharynx.  It  is  this 
connexion  between  the  muscles  just  named  which  establishes  a com- 
plete continuity  of  surface  between  the  cavity  of  the  mouth  and  that 
of  the  pharynx. 

Risorius  (Santorini). — By  this  name  is  known  a small  bundle  of 
muscular  fibres  of  varying  size  and  shape,  but  usually  broadest  at  the 
outer  end,  which  commences  over  the  masseter,  and  extends  trans- 
versely inwards  in  the  fat  of  the  cheek,  to  join  the  other  muscles  of  the 
mouth — usually  the  depressor  anguli  oris  below  the  angle  of  the  mouth. 
It  is  placed  over  (superficial  to)  the  platysma  where  this  reaches  the 
face,  and  crosses  its  fibres,  and  for  these  reasons  was  described  as  a 
separate  muscle  by  Santorini. 

Orbicularis  oris  (fig.  170, fig.  172,^)  (labialis). — It  belongs  to  the 
class  of  sphincter  muscles,  and  like  them  is  elliptic  in  its  form,  and 
composed  of  concentric  fibres  so  placed  as  to  surround  the  aperture 

29* 
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of  the  mouth,  but  with  this  peculiarity,  that  the  fibres  are  not  continued 
from  one  lip  into  the  other;  if  any  fibres  should  be  traceable  from  one 
lip  to  tlie  other,  they  are  few  and  slender.  The  muscle  is  flat  and 
thin ; its  inner  surface  being  in  contact  with  the  coronary  artery  of 
the  lips,  labial  glands  and  the  mucous  membrane;  the  external  with 
the  skin  and  the  fibres  of  the  different  muscles  wl)ich  converge  towards 
the  margin  of  the  mouth.  The  longer  axis  of  the  ellipse  is  transverse, 
so  as  to  correspond  with  the  fissure  between  the  lips;  the  curves  de- 
scribed by  the  fibres  of  the  upper  segment  look  downwards,  and  those 
of  the  lower  one  upwards.  One  border  of  each  segment  is  free,  and 
corresponds  with  the  red  part  of  the  lip  ; the  other  is  blended  with  the 
several  muscles  which  converge  to  the  mouth  from  different  parts  of 
the  face.  The  fibres  are  continued  from  these  muscles,  insomuch  that 
they  might  be  said  to  be  borrowed  from  them. 

The  fibres  nearest  to  its  margin  continue  uninterruptedly  from  side  to  side  of 
the  mouth ; but  to  the  outer  part  of  the  muscle  (that  most  remote  from  the  edges 
of  the  lips)  some  special  fibres  are  added.  There  are  two  sets  of  these,  connected 
with  the  maxillary  bones;  one  set  or  pair  for  the  upper,  the  other  for  the  lower 
lip  (four  altogether).  They  are  slender  and  arched,  and  they  resemble  one  another 
in  a great  degree  in  their  arrangement.  Thus : the  two  bands  of  fibres  for  the 
upper  lip  {acccssorii  orbicularis  irrferioris*)  arise  close  together  above  the  alveolar 
border  of  the  superior  .maxilla  opposite  the  incisor  teeth,  and  arch  outwards,  one 
on  each  side,  to  the  angles  of  the  mouth,  to  join  with  the  other  muscles. 

Those  for  the  lower  lip  (accessorii  orbicularis  inferiorisi)  are  separated  one  from 
the  other  by  a much  larger  interval  than  the  preceding  pair,  and  rather  are  acces- 
sory to  the  lower  segment  of  the  orbicularis  than  form  a part  of  it.  They  are  fixed 
to  the  lower  maxilla,  externally  to  the  levatores  menti,  and  arch  outwards  to  the 
angles  of  the  mouth  to  join  the  buccinator  and  the  other  muscles. 

To  the  superior  segment  of  the  orbicularis  two  small  fleshy  slips  (jiaso-labiales — 
Alb.)  descend,  one  on  each  side,  from  the  septum  narium  (fig.  112,’’'*).  As  they  di- 
verge to  the  lip,  these  little  muscles  leave  an  interval  between  them,  and  at  the 
same  place  a narrow  interspace  likewise  exists  between  the  accessory  or  external 
portion  of  the  orbicularis  above  described.  This  small  intermuscular  interval 
corresponds  with  the  groove  on  the  skin  beneath  the  septum  narium. 

Actions. — ^The  aperture  of  the  mouth  is  susceptible  of  considerable  dilatation 
and  contraction ; the  former  being  etfected  by  the  different  muscles  which  con- 
verge to  it,  and  which  may  be  compared  to  retractors  drawing  with  different  de- 
grees of  obliquity  the  lips,  or  their  angles,  in  the  direction  of  their  respective  points 
of  attachment.  The  elevators  are  necessarily  placed  at  the  upper  part  of  the 
face,  the  depressors  in  the  opposite  situation,  and  the  proper  retractors  on  each 
side ; and  these  are  the  zygomatici  and  the  buccinators.  The  buccinators  also 
contract  and  compress  the  cheeks;  this  power  is  brought  into  play  when  any  sub- 
stance becomes  lodged  in  the  interval  between  them  and  the  jaws.  The  fibres  of 
the  muscles  are  then  elongated  and  pressed  outwards ; but,  when  they  begin  to 
act,  they  form  a flat  plane,  which  is  pressed  inwards,  and  so  forces  the  substance 
back  into  the  cavity  of  the  mouth.  It  is  obvious  that  the  orbicular  muscle  must 
be  the  direct  antagonist  of  all  those  that  converge  to  it.  When  describing  the  | 
muscles,  we  may  commence  at  the  lips  as  a common  point  of  departure,  and 
trace  their  fibres  from  thence  as  they  diverge,  radiating  to  their  respective  at- 
tachments. 

T E M P 0 R O - M A X I L L A R y REGION. 

This  space,  extending  from  the  side  of  the  head  to  the  angle  of  the 
jaw,  contains  the  temporal  and  masseter  muscles. 

» Secundus  fibrarum  ordo  (Santorini) ; sur-demi  orbiculaires  (Winslow). 

t Productores  labri  inferioris  (Santorini)  ; accessores  buccinatoris  (Courcclles) ; les  acces- 
soires  du  demi-orbiculaire  inferieur  (Winslow). 
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Dissection. — To  expose  the  masseter  muscle,  and  with  it  the  duct  and  the  sur- 
face of  the  parotid  gland,  it  will  suffice  to  reflect  back  the  skin  from  the  lines  of 
incision  indicated  in  the  previous  dissections.  In  doing  this,  a large  branch  of 
the  facial  nerve  will  be  found  accompanying  the  parotid  duct.  This  will  serve 
as  a clue  to  the  trunk  of  that  nerve,  by  following  it  back  through  the  substance 
of  the  parotid  gland;  and,  when  the  trunk  is  found,  there  can  be  no  difficulty  in 
pursuing  all  its  branches,  as  they  diverge  from  that  point  in  three  different  direc- 
tions over  the  face  and  side  of  the  head.  The  superficial  temporal  vessels  are  at 
the  same  time  brought  into  view.  Cut  the  duct  across,  raise  it  and  the  accom- 
panying piece  of  the  parotid  gland  together,  and  draw  it  out  towards  the  ear. 
This  will  expose  the  anterior  margin  of  the  gland  and  its  relations  to  the  ramus 
of  the  jaw.  A little  more  dissection  is  required  to  get  a view  of  its  posterior 
border,  and  of  its  relations  to  the  parts  deeply  seated  between  the  jaw  and  the 
ear. 

The  next  thing  to  be  done  is  to  get  at  the  insertion  of  the  temporal  muscle,  and 
at  the  same  time  bring  into  view  the  pterygo-maxillary  region : proceed  as 
follows : — 

The  masseter  muscle  and  parotid  gland  having  been  examined^  the  parts  con- 
cealed inside  the  ramus  of  the  jaw  may  be  brought  into  view  m the  following 
way: — With  a sharp  chisel  and  mallet  the  zygoma  may  be  divided  at  both 
extremities,  and  the  attachment  of  the  temporal  fascia  to  its  upper  border  severed. 
The  bony  arch,  with  the  masseter  still  connected  with  it,  may  be  drawn  down  to 
the  angle  of  the  jaw,  the  fibres  of  the  latter  being  at  the  same  time  detached  from 
the  ramus.  In  the  next  place,  with  Key’s  saw,  the  ramus  of  the  jaw  may  be 
divided  by  a perpendicular  cut,  carried  from  just  before  its  condyle  to  a level 
with  the  alveolar  border,  and  there  met  by  another  line  carried  forwards  to  the 
latter,  so  as  to  insulate  and  detach  aU  that  part  of  it  which  belongs  to  the  coronoid 
process.  This  being  done,  the  piece  of  bone,  with  the  temporal  muscle  attached, 
may  be  drawn  upwards,  so  as  fully  to  expose  the  two  pterygoid  muscles, 
(pterygo-maxillary  region,)  the  internal  maxillary  artery,  the  gustatory  and  dental 
nerves,  and  the  pterygo-maxillary  ligament,  which  gives  attachment  to  the 
buccinator  and  superior  constrictor  muscles. 

The  masseter  (fig.  170,^^)  (zygomato-maxillaris)  is  extended  from 
the  malar  bone  and  the  zygomatic  process  of  the  temporal  to  the 
angle  of  the  lower  jaw.  Its  form  is  that  of  an  oblong  square;  its 
direction  downwards  and  a little  backwards.  It  is  a thick,  com- 
pressed mass  4Df  fleshy  and  tendinous  fibres,  arranged  so  as  to  form 
two  bundles,  differing  in  size  and  direction. 

The  external,  or  larger  portion  of  the  muscle,  arises  chiefly  by 
thick  tendinous  structures,  (which  afford  a large  surface  for  the  origin 
of  muscular  fibres,)  from  the  lower  border  of  the  malar  bone,  and 
somewhat  from  the  malar  tuberosity  of  the  superior  maxilla,  from 
which  its  fibres  proceed  downwards,  and  a little  backwards,  to  be 
inserted  into  the  lower  half  of  the  ramus  of  the  jaw,  extending  as 
far  as  its  angle.  The  internal,  or  smaller  part,  is,  for  the  most 
part,  vertical  in  direction,  (some  fibres  inclining  a little  forwards,) 
and,  therefore,  crosses  the  larger  portion.  Consisting  chiefly  of 
fleshy  fibres,  it  arises  from  the  lower  border  of  the  zygomatic  process 
of  the  temporal  bone,  (reaching  as  far  back  as  its  tubercle,)  and  is 
inserted  into  the  upper  half  of  the  ramus  of  the  jaw.  This  part  of  the 
muscle  is  concealed,  in  the  greater  part  of  its  extent,  by  the  larger 
portion,  with  which  its  fibres  become  united  at  their  insertion  ; part, 
how'ever,  projects  behind  it,  and  is  covered  by  the  parotid  gland. 

The  external  surface  of  the  masseter  muscle  is  covered,  for  the 
most  part,  only  by  the  skin  and  fascia;  it  is,  however,  overlapped 
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above  by  the  zygomaticus,  below  by  the  platysma,  and  behind  by  the 
parotid  gland,  whose  duct  also  crosses  it;  the  branches  of  the  facial 
nerve  and  the  transversalis  faciei  artery  also  rest  upon  it.  Its  inner 
surface  overlays  the  buccinator,  from  which  it  is  separated  by  some 
soft  adipose  tissue;  also  the  tendinous  insertion  of  the  temporal 
muscle  into  the  coronoid  pi'ocess;  it  is  in  intimate-contact  with  the 
ramus  of  the  jaw,  and  receives  a nerve  and  artery  which  come 
from  within  over  the  sigmoid  notch  of  the  bone. 

The  temporal  muscle  (temporalis;  temporo-maxillaris ; crotaphite 
— Winslow)  is  placed  at  the  side  of  the  head,  occupying  the  whole 
extent  of  the  temporal  fossa;  it  is  of  considerable  size,  being  broad, 
thin,  and  expanded  above,  where  it  is  attached  to  the  side  of  the 
skull,  but  it  becomes  thick,  compressed,  and  narrowed  to  a point 
below,  at  its  insertion.  The  fibres  of  the  muscle  present  a radiating 
appearance;  they  are  concealed  from  view  hy  the  temporal  fascia, 
which  must  be  removed  before  they  can  be  seen. 

It  arises  from  the  whole  of  the  temporal  fossa,  its  fibres  being 
implanted  into  all  that  depressed  surface  which  extends  from  the 
external  angular  process  of  the  frontal  bone  backwards  to  the  root 
of  the  mastoid  process,  and  from  the  curved  line  marked  upon  the 
parietal  and  frontal  bones  downwards  to  the  ridge  on  the  sphenoid 
bone  which  separates  the  temporal  fossa  from  the  zygomatic;  it  like- 
wise takes  origin  from  the  inner  surface  of  the  temporal  fascia.  The 
fibres  from  this  extensive  origin  converge  as  they  descend,  some  being 
directed  from  befoi’e  backwards,  a considerable  number  obliquely 
forwards,  whilst  those  in  the  middle  descend  almost  vertically;  but 
all  terminate  in  a tendon  whose  fibres,  at  first  radiating  like  those 
of  the  muscle  itself,  gradually  become  aggregated,  so  as  to  form  a 
thick  flat  fasciculus,  which  is  implanted  into  the  inner  surface  as 
well  as  the  anterior  border  of  the  coronoid  process  of  the  lower  jaw- 
bone. The  upper  part  of  this  tendon  is  in  a great  degree  concealed 
by  the  muscular  fibres,  many  of  which  descend  to  be  implanted  into 
its  external  surface,  whilst  the  deep-seated  fibres  come  forward  from 
the  lower  part  of  the  fossa  to  be  attached  to  its  inner  surface;  the 
lower  part,  or  insertion  of  the  tendon,  is  altogether  concealed  by  the 
zygoma  and  the  masseter. 

Between  the  muscle  and  the  temporal  fossa  are  the  deep  tempera' 
arteries  and  the  temporal  nerves  which  penetrate  its  substance. 

The  temporal  fascia  by  which  the  muscle  is  covered  and  bound 
down  is  a remarkably  dense  firm  membrane.  It  is  attached  inferiorly 
to  the  upper  margin  of  the  zygoma,  where  it  is  separated  from  the 
muscle  by  some  loose  adipose  and  cellular  tissue;  but  higher  up,  the 
fascia  expands,  and  becomes  closely  connected  with  the  muscular 
fibres,  and  is  attached  along  the  curved  line  bounding  the  temporal 
fossa,  where  it  gives  origin  to  many  of  the  superficial  fibres  of  the 
muscle.  The  external  surface  of  the  fascia  is  ovmrlaid  by  the  aponeu- 
rosis of  the  occipito-frontalis  muscle,  hy  the  orbicularis  palpebrarum; 
moreover,  two  muscles  of  the  ear — the  superior  and  anterior — rest 
upon  it,  and  the  temporal  artery  and  vein,  with  the  ascending  branches 
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of  the  facial  nerve,  cross  it  as  they  pass  up  towards  the  arch  of  the 
skull. 


PTERYGO-MAXILLARY  REGION. 


The  internal  'pterygoid  muscle  (fig.  173,®)  (pterygoideus  internus ; 
pterygo-maxillaris  major)  is  directed  to  the  inner  surface  of  the  ramus 
of  the  jaw,  somewhat  as  the  masseter  is  to  its  outside  ; but  it  differs 
widely  from  that  muscle  in  the  extent  of  connexion  with  the  bone.  It 
is  flat  and  elongated;  its  form,  like  that  of  the  masseter,  being  an 
oblong  square.  It  arises  from  the  pterygoid  groove,  or  fossa,  its 
fibres,  tendinous  and  fleshy,  being  attached  to  the  inner  surface  of  the 
external  pterygoid  plate  of  the  sphenoid  bone,  and  to  the  grooved 
surface  in  the  tuberosity  of  the  palate  bone  which  is  inserted  between 
the  pterygoid  plates.  From  these  points  of  attachment  the  muscle 
inclines  downwards  with  an  inclination  backwards,  and  outwards,  to 
be  inserted  into  the  inner  surface  of  the  ramus  of  the  jaw,  for  about 
an  inch  above  its  angle. 

The  external  surface  of  the  muscle  above  the  place  of  its  insertion 
is  separated  from  the  ramus  of  the  maxilla  by  the  internal  lateral  liga- 
ment, and  by  the  internal  maxillary  artery,  dental  artery  and  nerve; 
and  at  its  upper  part  is  crossed  by  the  external  pterygoid  muscle.  Its 
inner  surface,  W'hilst  placed  in  the  pterygoid  groove,  is  in  contact  with 
the  tensor  palati  muscle,  and  lower  down  with  the  superior  constrictor 
of  the  pharynx. 

The  external  pterygoid  muscle  (fig.  173,^®)  (pterygoideus  externus; 
pterygo-maxillaris  minor)  is  placed  deeply  in  the  zygomatic  fossa, 
extending  horizontally  backwards  and  outwards  from  the  process  of 
that  name  to  the  condyle  of  the  lower 
jaw.  Its  form  is  somewhat  triangular,  its 
base  corresponding  with  its  origin,  and 
the  apex  with  its  insertion.  The  two 
extremities  are  tendinous,  the  rest  of  the 
muscle  being  a short,  thick,  fleshy  mass, 
the  upper  fibres  of  which  descend  a little, 
and  the  lower  ascend  as  they  pass  between 
their  points  of  attachment,  whilst  those  in 
the  middle  are  horizontal.  At  its  base 
the  muscle  appears  to  consist  of  two  fasci- 
culi, separated  by  a cellular  interval ; the 
upper  fasciculus  is  attached  to  that  part 
of  the  external  surface  of  the  great  wing 

of  the  sphenoid  bone  which  is  near  the  Ihe  ramus  of  the  lower  faw  have  been 

root  of  fhp  otorvcpoirl  nroop^*^  tnoliirlincr  i^*rioved,  in  order  to  bring  these  mus- 
rooi  oi  me  pierjgoia  piocess,  mciuaing  i.  The  sphenoid  origin 

the  ridge  separating  the  temporal  and  the  of  the  external  pterygoid  muscle.  2. 

zygomatic  fossae ; the  other  (the 

pan)  is  attached  to 

the  external  pterygoid  plate,  and  to  a small  part  of  the  tuberosity  of 

the  palate  bone.  It  is  inserted  into  the  fore  part  of  the  neck  of 

the  condyle  of  the  lower  jaw,  and  also  into  its  interarticular  fibro- 

cartilage. 


[Fig.  173. 


The  two  pterygoid  muscles.  The 
zygomatic  arch  and  the  greater  part  of 


Inrrrpr  Its  pterygoid  origin*  3.  The  internal 
' pterygoid  muscle. — W.] 

the  outer  surface  of 
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This  muscle,  from  its  position  in  the  zygomatic  fossa  is  concealed 
by  the  coronoid  process  of  the  jaw,  and  the  insertion  of  the  temporal 
muscle  ; but  when  the  masseter  is  removed,  part  of  it  can  be  seen 
between  that  process  and  the  condyle.  Its  external  surface  is  crossed 
by  the  internal  maxillary  artery  and  the  tendon  of  the  temporal  mus- 
cle as  it  passes  to  the  coronoid  process,  and  is  further  covered  by  the 
masseter;  the  inner  surface  rests  against  the  upper  part  of  the  internal 
pterygoid  muscle,  whose  direction  it  crosses,  also  the  internal  lateral 
ligament  of  the  lower  jaw,  and  the  inferior  maxillary  nerve  and 
middle  meningeal  artery;  the  upper  border  is  in  contact  with  the 
great  wing  of  the  sphenoid  bone,  where  it  forms  part  of  the  zygoma- 
tic fossa,  and  is  crossed  by  the  temporal  and  masseteric  nerves.  As 
the  pterygoid  muscles  diverge  to  their  destinations,  they  leave  between 
them  an  angular  interval,  which  transmits  the  gustatory  and  dental 
nerves,  and  the  internal  maxillary  artery. 

Actions. — The  lower  jaw  is  elevated  by  the  temporal,  masseter,  and  internal 
pterygoid  muscles,  which  conspire  to  this  end.  If  the  two  first  act  together,  the 
elevation  is  direct;  but  if  the  two  last  act,  the  obliquity  of  their  direction  enables 
them  to  carry  the  angle  of  the  jaw  a little  forwards.  The  triturating  movement 
is  performed  exclusively  by  the  external  pterygoid  muscles.  If  both  act  together, 
they  draw  the  condyles,  and  therefore  the  whole  jaw,  directly  forwards,  so  as  to 
make  the  lower  teeth,  project  beyond  the  upper  ; but  when  only  one  acts  at  a, 
given  time,  it  draws  the  corresponding  condyle  forwards,  the  other  remaining 
fixed,  and  so  makes  the  symphysis  of  the  jaw  deviate  to  the  opposite  side.  A 
similar  movement  can  be  given  by  the  corresponding  muscle,  and  the  alternation 
of  these  horizontal  motions  constitutes  trituration. 

ORBITAL  REGION. 

In  the  orbit,  in  connexion  with  the  eye,  and  its  appendages,  eight 
muscles  are  enclosed,  viz.,  the  levator  palpebrae,  and  tensor  tarsi, 
together  with  six  muscles  of  the  eyeball,  namely,  four  recti  and  two 
oblique. 

Dissection. — It  is  here  taken  for  granted  that  the  arch  of  the  skull  has  been  pre- 
viously removed  in  order  to  dissect  the  brain.  Now,  to  gain  a clear  view  of  the 
contents  of  the  orbit,  it  is  necessary  to  remove  the  greater  part  of  its  roof,  and  the 
whole  of  its  outer  wall.  With  this  intent  the  malar  bone  may  be  sawed  through 
on  a level  with  the  floor  of  the  orbit,  and  as  far  back  as  the  spheno-maxillary 
fissure.  The  orbital  plate  of  the  frontal  should  in  the  next  place  be  cut  through 
with  a chisel  along  its  inner  third,  and  back  to  the  anterior  clinoid  process;  tliis 
incision  should  be  continued  along  the  floor  of  the  middle  fossa  of  the  skull,  clo.se 
to  the  outside  of  the  foramen  rotundum  and  ovale,  and  thence  back  to  the  pars 
petrosa,  so  as  to  cut  through  the  great  wing  of  the  sphenoid  bone  and  the 
squamous  part  of  the  temporal  bone.  When  this  has  been  done,  the  whole  may 
be  pressed  down  and  detached,  by  cutting  along  the  base  of  the  skull,  froti), 
within  outwards,  the  knife  being  inserted  into  the  fissure  thus  made.  These 
measures  should  first  be  considered,  and  marked  out  on  the  dried  skull.  A com- 
plete lateral  view  is  thus  obtained  of  the  divisions  of  the  fifth  nerve,  of  all  those 
in  the  cavernous  sinus,  as  well  as  of  the  parts  in  the  orbit. 

Puncture  the. optic  nerve  with  a coarse  needle  near  the  globe  of  the  eye,  and 
push  it  on  into  the  latter,  so  as  to  make  a free  passage  into  it,  through  which 
you  may  convey  a curved  blow-pipe,  and  with  a little  air  distend  the  globe; 
ligature  the  extremity  of  the  nerve  to  prevent  the  air  from  escaping'.  Draw  the 
eyelids  forward,  fill  them  with  a little  cotton,  and  apply  a few  points  of  suture 
along  their  margin.  The  eyelids  and  the  globe  can  now  be  drawn  gently  for- 
ward, which  will  put  all  the  muscles  on  the  stretch ; and  their  dissection  merely 
consists  in  taking  out  cautiously  the  fat  which  fills  the  orbit. 
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The  four  recti  muscles  of  the  [Fig.  174. 

eye  at  their  origin  surround  the 
optic  nerve,  and  at  their  insertion 
correspond  with  the  opposite  points 
of  the  globe  of  the  eye ; each  of 
them  has  a double  name,  one  being 
founded  on  its  situation,  the  other 
on  its  action,  as  follows  : viz.,  rectus 
superior  vel  attollens ; rectus  infe- 
rior V.  depressor;  rectus  internus  The  muscles  of  the  eyeball;  the  view  is 
Tr  strift  'TPpfii*?  pvtprnn^  taken  from  the  outer  side  of  the  right  orbit,  1. 

V.  adductor,  ana  rectus  exiernus  ^ small  fragment  of  the  sphenoid  bone  around 

V.  abductor.  the  entrance  of  the  optic  nerve  into  the  orbit. 

The  reclu^  suf  eri,^  (fig.  174.-)  J S:  rirS.b™ 

3.1'iSGS  cloSG  by  ihG  IOr3.rnGn  optl-  rior  oblique  muscle.  6.  Its  cartilaginous  pulley, 
cum,  and  beneath  the  levator  pal-  7.  its  reflected  tendon.  8.  The  inferior  oblique 
’ . Ill  muscle;  the  small  square  nob  at  its  commence- 

pebr36  it  curves  over  the  globe,  mentis  a pieceof  its  bony  origin  broken  off.  9.The 
and  is  inserted  tendinous  into  the  superior  rectus  lO.  The  internal  recius  almost 
. 1 1 • concealed  by  the  optic  nerve.  11.  Tart  of  the 

anterior  part  OI  the  sclerotica.  external  rectus, showing  iis  two  headsoforigin. 

The  rectus  inferior,^^  rectus  in-  12.  The  extremity  of  the  external  recius  ai  its 

1 ^ insertion;  the  intermediate  portion  oi  the  mus- 

tSTUUS,  and  vcctus  extev UUS^  Cle  having  been  removed.  13.  The  inferior 
all  arise  by  a common  tendon,  rectus.  U.  The  tunica  albuginea,  formed  by 

, . , . *11,  1 ] 1 the  expansion  of  the  tendons  ol  the  lour  recti. — 

which  IS  attached  to  the  bony  la-  w.] 
mella  that  separates  the  foramen 

opticum  from  the  sphenoidal  fissure  ; but  the  external  recius  has  another 
attachment  besides  that  of  the  common  tendon.  Its  second  head  arises 
from  the  margin  of  the  sphenoidal  fissure,  near  the  superior  rectus. 
Between  these  heads  is  a narrow  interval,  which  gives  transmission 
to  the  third  and  sixth  nerves  and  the  nasal  branch  of  the  fifth.  The 
four  recti,  thus  attached  posteriorly,  pass  forwards  diverging,  and, 
after  curving  over  the  middle  of  the  globe  of  the  eye  (to  which  they 
present  a flattened  surface)  in  the  position  implied  by  their  names  re- 
spectively, are  inserted  by  short  tendinous  fibres  into  the  fore  part  of 
its  sclerotic  coat  at  an  average  distance  of  four  lines  from  the  margin 
of  the  cornea. 

In  length  and  breadth  there  are  some  differences  among  these  mus- 
cles. The  external  rectus  exceeds  the  internal  one  in  length.  On  the 
other  hand,  the  latter  (internal  rectus)  has  some  advantage  in  width, 
being  broader  than  any,  and  the  superior  one  appears  slightly  the 
narrowest  of  all. 

The  superior  oblique,^  (obliquus  superior  v.  major;  trochlearis — 
Cowper)  is  placed  at  the  upper  and  inner  part  of  the  orbit,  internally 
to  the  levator  palpebrre.  It  arises  about  a line  from  the  optic  foramen 
at  its  upper  and  inner  part.  From  thence,  this  long  slender  muscle 
proceeds  towards  the  internal  angular  process,  and  terminates  in  a 
round  tendon,  which  passes  through  a fibro-cartilaginous  ring,  or 
pulley  (trochlea)  attached  to  a depression  on  the  frontal  bone  at  the 
inner  margin  of  the  orbit.  To  facilitate  movement,  a delicate  syno- 
vial sheath  lines  the  contiguous  surfaces  of  the  pulley  and  the  tendon, 
and  they  are  covered  over  by  a loose  cellular  or  cellulo-fibrous  mem- 
brane. At  this  point  the  tendon  is  reflected  outwards  and  backwards, 
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passing  between  the  globe  and  the  superior  rectus,  to  be  inserted  into 
the  sclerotica,  midway  between  the  superior  and  external  recti  mus- 
cles, and  nearly  equidistant  from  the  cornea  and  the  entrance  of  the 
optic  nerve. — This  muscle  is  covered  by  the  roof  of  the  orbit,  the 
fourth  nerve  entering  its  upper  surface,  and  beneath  it  lie  the  nasal 
nerve  and  the  internal  rectus  muscle. 

The  mferior  oblique.,^  (obliquus  inferior)  is  the  only  muscle  of  the 
eye  which  does  not  take  origin  at  the  bottom  of  the  orbit.  It  arises 
from  a minute  depression  in  the  orbital  plate  of  the  superior  maxillary 
bone  just  within  the  inferior  margin  of  the  orbit  and  close  by  the  ex- 
ternal border  of  the  lachrymal  groove.  The  muscle  inclines  outwards 
and  backwards  between  the  inferior  rectus  and  the  floor  of  the  orbit, 
and  ends  in  a tendinous  expansion,  which  passes  between  the  external 
rectus  and  the  globe  to  be  inserted  into  the  sclerotica,  at  its  external 
and  posterior  aspect. 

Besides  the  six  muscles  here  described  as  the  special  motors  of  the 
globe  of  the  eye,  two  others  are  found  within  the  orbit,  and  have  been 
already  described  with  the  muscles  of  the  eyelids,  to  which  they 
belong,  viz.,  the  levator  palpebrae  and  tensor  tarsi  (page  336).  , 

Actions. — The  four  straight  muscles  are  attached  in  such  a way  at  opposite 
points  of  the  circumference  of  the  globe  of  the  eye,  that,  when  the  parts  are 
viewed  together  in  their  natural  position,  the  muscles  with  the  globe  represent  a 
pyramid,  whose  summit  is  at  the  optic  foramen,  and  base  at  the  points  of  in- 
sertion. Now,  as  these  points  are  anterior  to  the  transverse  diameter  of  the 
globe,  and  as  each  muscle,  to  reach  its  insertion,  curves  over  the  convexity  of 
the  eye,  it  will  be  obvious  that,  w^hen  in  action,  their  effect  must  be  to  turn  or 
rotate  the  globe,  so  that  the  cornea  will  be  directed  by  them  either  upwards  oi 
downwards,  outwards  or  inwards,  as  their  names  severally  express.  This  will 
be  better  seen  if  a needle  be  inserted  into  the  middle  of  the  cornea,  and  each 
muscle  be  pulled  by  holding  it  with  a pair  of  forceps  near  its  origin.  If  any  two 
recti  act  together,  the  cornea  will  be  turned  to  a point  intermediate  between  those 
to  which  they  direct  it  separately.  Thus  the  superior  and  external  recti  acting 
together  turn  the  cornea  upwards  and  outw'ards,  the  inferior  and  internal  recti 
downwards  and  inwards.  By  this  succession,  combination,  and  alternation  ot 
action,  the  recti  are  enabled  to  direct  the  eye  with  the  minutest  precision  to  every 
point  in  the  field  of  view.  Sir  E.  Home  attributes  to  them  also  the  power  of  corn- 
pressing  the  globe  so  as  to  lengthen  its  antero-posterior  diameter,  thereby  be- 
coming the  principal  means  of  its  adjustment  to  seeing  at  different  distances. 

What  is  the  action  of  the  obliquif  They  were  at  one  time  supposed  to  serve 
as  antagonists  to  the  recti,  and  to  draw  forward  the  globe  of  the  eye,  after  it  lud 
been  retracted  into  the  orbit  by  the  latter  muscles.  This  cannot  be  the  case;  for 
they  exist  in  animals  in  which  the  globe  cannot  be  retracted,  and  they  receive 
no  increase  of  development  in  those  which  possess  a large  retractor  muscle  in 
addition  to  the  recti.  The  obliqui  were  considered  by  Sir  Charles  Bell  to  per- 
form all  the  iirvoluntary  and  revolving  movements;  the  recti  all  those  which 
are  governed  by  the  will.  When  volition  is  suspended  in  sleep,  or  during  coma, 
the  cornea  is  observed  to  be  turned  upwards  under  the  upper  eyelid ; and  when 
the  lid  descends,  as  in  wdnking,  the  globes  revolve  upwards  at  the  same  tune, 
and  lor  a special  purpose.  When  the  eyelid  descends  like  a curtain  over  the 
globe,  it  brings  down  any  extraneous  matters  which  may  have  lodged  upon  it. 
These  would  necessarily  be  collected  into  a line  across  the  centre  of  the  cornea 
and  obstruct  vision ; but,  by  the  revolving  motion,  the  cornea  is  carried  upwards 
as  the  lid  descends,  and  all  extraneous  matters  are  brushed  away. 

The  opinion  above  noticed  that  the  oblic;ue  muscles  preside  over  the  involun- 
tary movements  of  the  eye  seems  to  have  been  suggested  by  a theory  concerning 
the  influence  of  the  fourth  nerve,  which  is  distributed  to  the  superior  one.  And 
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it  is  liable  to  the  objection  (among  others)  that,  supposing  the  view  respecting 
that  nerve  to  be  correct,  there  is  no  more  reason  for  attributing  involuntary  move- 
ments to  the  inferior  oblique  than  to  the  recti,  which  receive  nerves  from  the 
same  source.  On  the  whole,  it  appears  most  probable  that  these  muscles  pro- 
duce the  revolving  movements  which  have  been  described,  and  little  more,  and 
that  they  may  with  Dr.  Jacob  be  regarded  as  “rotatory  muscles,”  their -ofRce 
being,  when  acting  together,  to  revolve  the  eye  “ round  a longitudinal  axis, 
directed  from  the  anterior  part  of  the  orbit  to  its  bottom.”*  But,  supposing  them 
to  act  singly,  the  axis  would,  in  all  probability,  be  slightly  altered  during  the 
rotation.  So  that  under  the  influence  of  the  superior  muscle  alone,  while  the 
eyeball  was  rotated,  the  pupil  would  at  the  same  time  be  directed  to  the  outer 
and  lower  side  of  the  orhit ; and,  during  the  action  of  the  inferior  oblique,  the 
rotatory  movement  of  the  eye  would  be  attended  with  an  inclination  of  the  pupil 
upwards  and  inwards. 

MUSCLES  OF  THE  NECK. 

The  muscles  of  the  neck  are  numerous,  and  at  first  sight  appear  to 
be  rather  complex  in  their  distribution.  They  may  be  grouped  into 
sets  as  follows  : — 

1.  The  muscles  placed  along  the  side  of  the  neck  being,  at  least 

comparatively,  superficial,  viz.,  the  platysma  myoides,  and 
sterno-niastoideus 

2.  Those  placed  obliquely  at  the  upper  part  of  the  neck,  viz., 

digastricus,  stylo-hyoideus,  stylo-glossus,  stylo-pharyngeus 

3.  Muscles  placed  towards  the  fore  part,  and  above  the  hyoides, 

viz.,  mylo-hyoideus,  genio-hyoiJeus,  hyo-glossus,  genio-hyo- 
glossus,  and  lingualis 

4.  The  muscles  placed  in  front,  lying  beneath  the  os  hyoides, 

viz.,  sterno-hyoideus,  sterno-thyroideus,  thyro-hyoideus,  cri- 
co-thyroideus,  and  omo-hyoideus  ----- 

5.  Those  placed  deeply  at  the  side  and  front  of  the  vertebral 

column,  viz.,  scaleni,  rectus  lateralis,  rectus  anticus  major 
and  minor,  and  longus  colli  ------ 

All  these  are  in  pairs  at  each  side. 

Dissection  and  general  view  of  the  Muscles  of  the  Neck. — The  head  being  allowed 
to  hang  over  a block  placed  behind  the  neck,  and  the  side  of  the  latter  being 
turned  forward,  we  may  proceed  to  examine  it  as  a separate  region.  In  this 
view  it  presents  itself  to  our  notice  as  a quadrilateral  space,  bounded  below  by 
the  clavicle,  above  by  the  margin  of  the  jaw,  and  a line  continued  back  from  it 
to  the  mastoid  process ; before,  by  the  median  line,  extended  from  the  chin  to 
the  sternum,  and  behind,  by  another  from  the  mastoid  process  to  near  the  ex- 
ternal end  of  the  clavicle.  Now,  the  whole  space  is  divided  into  two  triangles 
by  the  sterno-mastoid  muscle,  which  runs  diagonally  through  its  area.  Each  of 
these  requires  a particular  examination ; for  in  the  upper  triangle,  whose  base 
corresponds  with  the  margin  of  the  jaw,  and  whose  apex  lies  at  the  sternum,  is 
lodged  the  carotid  artery } and  in  the  external  and  inferior  space,  the  base  of 
which  corresponds  with  the  clavicle,  the  subclavian  artery  is  placed  in  the  situa- 
tion in  which  it  may  be  compressed  or  tied.  When  proceeding  with  the  dissection, 
two  incisions  may  be  made  through  the  skin ; one  directed  transversely  along 
the  base  of  the  lower  maxilla  to  the  mastoid  process  of  the  temporal  bone ; the 
other  in  the  course  of  the  sterno-mastoid,  from  the  mastoid  process  to  the  sternum 
so  that  the  angular  flap  thus  marked  out  may  be  raised  and  reflected  forwards. 
By  means  of  an  incision  made  along  the  clavicle,  another  flap  of  skin  may  be 
turned  backwards,  and  then  the  platysma  will  be  exposed  in  its  entire  e.xtent  • 
the  direction  of  its  fibres  should  be  carefully  considered  in  reference  to  the  ope- 
ration of  opening  the  jugular  vein.  If  the  point  of  the  lancet  be  directed  upwards 
and  forwards  in  the  course  of  its  fibres,  it  will  merely  make  a fissure  between 

* “On  Paralytic,  Neuralgic,  and  other  Nervous  Diseases  of  the  Eye.  By  Arthur  Jacob 
: M.  D.”  In  Dublin  Med.  Press.  1841.  ’ 
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them,  and  when  withdrawn  they  will  contract  and  close  over  the  wound  in  the 
vein  ; so  that  the  operation  is  rendered  ineffectual,  and  probably  an  ecchymosis 
will  be  produced.  But  if  it  be  directed  upwards  and  outwards,  the  fibres  will  be 
cut  across  and  retract,  so  as  to  expose  the  vein  and  the  aperture  made  in  it. 

The  platysma  being  now  reflected,  the  cervical  fascia  will  be  fully  exposed, 
particularly  if  the  trapezius  be  turned  back.  (See  the  description  with  other 
structures  of  the  same  kind.)  When  the  platysma  is  dissected  off  the  sterno- 
mastoid,  we  see  lying  on  it  the  ascending  nerves  of  the  cervical  plexus,  and 
passing  downwards  the  descending  set.  In  the  area  of  the  internal  superior  tri- 
angular space,  will  be  found  the  os  hyoides  and  larynx  and  the  muscles  con- 
nected with  them,  together  with  the  submaxillary  gland  and  the  large  blood- 
vessels (carotid  artery  and  jugular  vein)  enclosed  with  the  vagus  nerve  in  a 
sheath  which  has  over  it  the  lierves  coursing  to  the  infra-hyoid  muscles.  A 
smaller  triangle  is  recognised  within  the  larger  space  now  described.  It  is  cir- 
cumscribed by  the  digastric  muscle  above,  the  omo-hyoid  below,  and  the  sterno- 
mastoid  externally. 

The  external  inferior  triangailar  space,  which  is  commonly  said  to  be  bounded 
by  the  stemo-mastoid,  the  trapezius,  and  the  clavicle,  will  be  found  divided  into 
two  parts  by  the  omo-hyoideus  passing  across  it.  The  upper  division  contains 
the  cervical  nerves  and  several  muscles.  The  lower  and  most  important  (supra- 
clavicular) part  is  very  small,  and  is,  in  general,  distinctly  triangular.  It  is 
bounded  by  the  sterno-mastoid  and  omo-hyoid  as  its  sides,  and  the  clavicle  as 
its  base;  and  contains  the  subclavian  artery  and  the  brachial  nerves,  with  a 
part  of  the  anterior  scalenus  muscle. 

SUPERFICIAL  CERVICAL  REGION. 

Two  muscles  are  extended  beneath  the  skin,  along  the  side  of  the 
neck  ; — 

The  platysma  myoides  (latissimus  colli, — Alb. ; cutaneus  ; peaucier) 
is  a flat,  thin  plane  of  muscular  fibres,  form.ing  a fleshy  membrane, 
placed  immediately  beneath  the  skin  of  the  neck.  Its  fibres,  which 
are  pale  and  thin  in  their  entire  extent,  commence  in  the  cellular 
tissue,  covering  the  upper  part  of  the  deltoid  and  pectoral  muscles, 
and  thence  proceed  upward  and  inwards  over  the  clavicle,  and  upon 
the  side  of  the  neck,  gradually  narrowing  and  approaching  the  mus- 
cle of  the  opposite  side.  They  pass  over  the  margin  of  the  inferior 
maxillary  bone;  some  of  them  adhere  to  its  external  oblique  line,  be- 
coming blended  with  the  depressores  labii  inferioris  and  anguli  oris ; 
some  incline  inw'ards  and  mingle  with  those  of  the  opposite  platysma 
in  front  of  the  symphysis  of  the  jaw,  and  even  cross  from  one  side  to 
the  other,  those  of  the  right  side  overlapping  those  of  the  left;  whilst 
others  farther  back  are  prolonged  upon  the  side  of  the  cheek  as  far  as 
the  angle  of  the  mouth,  where  they  become  blended  with  the  muscles 
in  that  situation.  In  some  subjects,  a few  fibres  may  be  traced  higher 
up  on  the  face  to  the  zygomatic  muscles,  or  even  to  the  margin  of  the 
orbicularis  palpebrarum. 

The  platysma  is  covered  by  the  skin,  to  which  it  is  connected  by 
cellular  tissue,  usually  called  the  superficial  fascia  of  the  neck.  It 
covers  slightly  the  pectoralis  major,  its  upper  or  clavicular  portion,  as 
well  as  the  clavicular  part  of  the  deltoid,  and  the  clavicle;  higher  up 
it  lies  upon  the  sterno-mastoid  muscle,  external  jugular  vein,  the  sheath 
of  the  great  cervical  vessels,  the  submaxillary  gland,  the  labial  artery, 
the  body  of  the  jaw-bone  and  the  side  of  the  cheek. 

The  sterno-cleido-mastoid  muscle  [sterno-cleido-mastoideus]  (hg. 
175,“)  is  extended,  as  it  were,  diagonally  across  the  side  of  the  neck. 
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from  the  top  of  the  sternum 
to  the  mastoid  process  be- 
hind the  ear : it  is  thick  and 
rounded  at  the  middle,  so  as 
to  be  at  all  times  prominent, 
particularly  when  in  action, 
but  becomes  broader  and 
thinner  at  its  extremities. 
It  arises  from  the  anterior 
surface  of  the  sternum  and 
the  anterior  and  upper  part 
of  the  clavicle,  at  its  inner 
third,  the  attachment  to  the 
former  being  by  a thick 
rounded  fasciculus  com- 
posed of  tendinous  fibres  at 
its  cutaneous  aspect,  the  rest 
being  fleshy.  The  clavicu- 
lar portion,  separated  at  first 
from  the  preceding  by  a 
cellular  interval,  is  flat,  and 


[Fig.  175. 


The  muscles  of  the  anterior  aspect  of  the  neck ; on  the 
left  side  the  superficial  muscles  are  seen,  and  on  the  right 
the  deep.  1.  The  posterior  belly  of  the  digaslricus  mus- 


in  form  somewhat  triangu-  cle.  2.  its  anterior  belly.  The  aponeurotic  pulley,  through 

lar  • if  i«  rnmnn<!Prl  nf  flpshv  Passing,  is  attached  to  the  body 

lar  , 11  IS  COmpOSeO.  01  nesny  of  the  os  hyoides.  3,  4.  The  stylo-hyoideus  muscle,  trans- 

and  aponeurotic  fibres,  fixed  by  the  posterior  belly  of  the  digastricus.  5.  The 
which  pass  perpendicularly 

upwards,  whilst  the  sternal  pharyngeus.  ll.  The  sterno-mastoid  muscle.  12.  Its 
nart  inplinp<!  hnphwarHc  sternal  origin.  13.  Its  clavicular  origin.  14.  The  sterno- 
pari  inclines  oacivwaras  as  is.  The  stemo-thyroid  of  the  right  side.  16.  The 

it  ascends,  so  that  both  be-  thyro-hyoid.  17.  The  hyoid  portion  of  the  omo-hyoid. 

romp  inspnaraVilvr  LlpnHprl  scapular  portion;  on  the  left  side,  the  tendon 

come  insepaiaoiy  Dienaeo,  bound  down  by  a portion  of 

below  the  middle  of  the  the  deep  cervical  fascia.  19.  The  clavicular  portion  of 


npph  into  a thipV  rnnnripri  the  trapezius.  20.  The  scalenus  anticus  of  the  right  side. 
neCK,  into  a iniCK  rounoeu  21.  The  scalenus  posticus.  22.  The  scalenus  medius.—W.] 

muscle,  which  is  finally  in- 
serted into  the  anterior  border  and  external  surface  of  the  mastoid 


process,  and  for  some  way  into  the  rough  ridge  behind  it,  by  a thin 
layer  of  aponeurotic  fibres. 

The  external  surface  of  the  muscle  is  covered  by  the  platysma  in 
the  middle  three-fifihs  of  its  extent,  its  upper  and  lower  portions  being 
left  uncovered,  so  that  its  sternal  origin  and  its  insertion  are  covered 
only  by  the  fascia  and  skin;  part  of  the  parotid  gland  overlaps  it  su- 
periorly. In  the  middle  it  is  crossed  by  the  external  jugular  vein,  and 
by  the  ascending  superficial  branches  of  the  cervical  plexus.  It  rests 
on  part  of  the  sterno-hyoid  and  sterno-thyroid  muscles,  crosses  the 
omo-hyoid  muscle,  covers  the  cervical  plexus  of  nerves  and  great  cer- 
vical vessels  in  the  lower  part  of  the  neck,  and  in  the  upper  part  the 
digasti’icus  and  stylo-hyoideus  muscles,  and  spinal  accessory  nerve, 
which  pierces  it. — The  two  sterno-cleido-mastoidei  are  placed  closely 
together  at  their  sternal  attachment,  whilst  their  insertions  are  sepa- 
rated by  the  whole  breadth  of  the  basis  of  the  skull. 


The  sterno-cleido-mastoid  has  been,  and  indeed  still  occasionally  is,  described 
in  anatomical  works  as  two  muscles,  under  the  names  sterno-mastoideus  and 


352 


MUSCLES  OF  THE  NECK. 


cleido-mastoidens. — The  muscle  varies  much  in  breadth  at  the  lower  end,  the 
variation  being  due  altogether  to  the  clavicular  part,  which  in  one  case  may  be 
as  narrow  as  the  sternal  tendon,  while  in  another  it  reaches  to  the  extent  of  three 
inches  along  the  clavicle.  The  same  part  of  the  muscle  may  likewise,  when 
broader  than  usual,  be  divided  into  several  slips  separated  by  intervals  near  the 
clavicle.  A band  of  muscular  fibres  has,  in  a few  instances,  been  found  reaching 
from  the  trapezius  to  this  muscle  over  the  subclavian  artery ; their  corresponding 
margins  (which  are  usually  separated  by  a considerable  but  varying  interval) 
have  been  observed  in  contact.'*' — A slender  rounded  and  elongated  muscle,  of 
about  the  length  of  the  sternum,  is  from  time  to  time  to  be  seen  lying  parallel 
with  the  outer  margin  of  that  bone,  and  over  the  inner  part  of  the  pectoral  mus- 
cle. It  is  fleshy  in  the  middle  and  tendinous  at  both  ends,  and  one  of  these  (the 
superior)  is  attached  to  the  first  bone  of  the  sternum,  in  connexion  with  the  ten- 
don of  the  sterno-mastoid ; the  other  is  usually  connected  with  the  aponeurosis 
covering  the  rectus  abdominis  muscle.  It  is  very  rarely  present  on  both  sides  of 
the  same  body.  The  names  rectus  sternalis  and  sternalis  brutorum  have  been 
assigned  to  this  “ occasional”  muscle. 

Actions. — The  lower  part  of  the  platysma  can  exert  no  action  of  much  import- 
ance in  the  human  subject.  The  upper  part  of  the  muscle  may  assist  in  depress- 
ing the  angle  of  the  mouth ; and  when  its  action  is  general  the  skin  of  the  neck 
becomes  slightly  creased  or  wrinkled.  When  the  two  sterno-mastoid  muscles  act 
together,  they  bow  the  head  forwards;  but  if  one  acts  by  itself,  it  is  enabled  by 
the  obliquity  of  its  direction  to  turn  the  head,  and  therefore  the  chin,  to  the  oppo- 
site side.  It  has  been  said  that  this  muscle  can  draw  the  head  down  to  its  own 
side,  approximating  the  ear  to  the  shoulder.  But,  to  effect  this,  its  action  must 
be  combined  with  that  of  some  other  muscle,  as  the  splenius;  for  then,  as  the 
latter  arises  from  the  spinous  processes,  whilst  the  former  comes  from  the  ster- 
num, both  converging  to  the  mastoid  process,  the  head  may,  by  their  combined 
effort,  be  drawn  down  to  the  point  intermediate  between  their  attachments, 
namely,  to  the  shoulder. 

SUBMAXILLAKY  KEGION. 

The  digastric  muscle  (fig.  175,^“)  (digastricus ; biventer  maxill*  in- 
ferioris, — Alb.;  mastoido-mentalis)  is  placed  in  a curved  direction 
across  the  upper  part  of  the  neck,  a little  helow  the  margin  of  the 
lower  maxillary  bone.  As  its  name  implies,  it  consists  of  two  fleshy 
bellies,  united  by  a rounded  middle  tendon,  each  of  which  parts  has  a 
separate  attachment.  The  posterior  belly,  which  is  longer  than  the 
anterior,  arises  from  the  digastric  groove  in  the  temporal  bone  and  the 
fore  part  of  the  mastoid  process:  the  anterior  is  inserted  into  a rough 
depression  at  the  inside  of  the  lower  border  of  the  jaw-bone,  close  to 
its  symphysis,  whilst  the  tendon  is  connected  with  the  side  of  the  os 
hyoides  by  a dense  fascia,  and  by  the  fleshy  fibres  of  the  stylo-hyoideus 
muscle,®  through  which  it  (the  tendon)  passes.  The  posterior,  or  sub- 
mastoid  portion,  descends  inw'ards  and  forwards,  gradually  tapering 
until  it  ends  in  the  tendon;  the  anterior,  or  submental  portion,  arising 
from  the  tendon,  passes  upwards  and  forwards,  gradually  widening 
towards  its  insertion,  where  it  is  in  contact  with  the  digastricus  of  the 
opposite  side.  Now,  as  the  side  of  the  os  hyoides  is  beneath  both 
points  of  attachment,  and  nearly  in  the  middle  between  them,  the  fleshy 
bellies,  where  they  end  in  the  tendon,  must  form  an  angle  with  one 
another. 

The  anterior  belly,  lying  immediately  under  the  fascia,  rests  on  the 
mylo-hyoideus  muscle,  and  is  connected  by  dense  fascia  with  its  fd- 

* “The  Anatomy  and  Operative  Surgery  of  Arteries,”  by  R.  Quain,  p.  186,  and  plate 
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low  of  the  opposite  side ; the  posterior  is  covered  by  the  mastoid  pro- 
cess and  the  muscles  arising  from  it,  and  crosses  both  carotid  arteries 
and  the  jugular  vein.  Its  upper  margin  bounds  the  submaxillary 
gland.  The  lower  one  forms  one  of  the  sides  of  the  smaller  anterior 
triangle  of  the  neck. 

The  stylo-hyoid  muscle  (stylo-hyoideus)  (figs.  175,®*;  176,^°)  lies 
close  to  the  posterior  belly  of  the  preceding  muscle,  being  a little  be- 
hind and  beneath  it.  It  arises  from  the  middle  of  the  external  surface 
of  the  styloid  process  of  the  temporal  bone,  from  which  it  inclines 
downwards  and  forwards,  to  be  inserted  into  the  os  hyoides  at  the 
union  of  its  great  cornu  with  the  body.  Its  fibres  are  usually  divided 
into  two  fasciculi  near  its  insertion,  for  the  transmission  of  the  tendon 
of  the  digastricus. 

Its  upper  part  lies  deeply,  being  covered  by  the  sterno-mastoid  and. 
digastric  muscles,  and  by  part  of  the  parotid  gland : the  middle  crosses 
the  carotid  arteries ; the  insertion  is  comparatively  superficial. 

This  muscle  is  sometimes  wanting;  occasionally  a second  is  present  (stylo- 
hyoideus  alter, — Alh.)  The  position  too  may  he  altered — it  has  been  found 
beneath  the  external  carotid  artery  instead  of  over  that  vessel.* 

The  stylo-glossus  (figs.  175,®;  176,®)  lies  higher  up,  and  is  also 
shorter  than  any  of  the  three  muscles  which  arise  from  the  styloid  pro- 
cess. Its  direction  is  forwards  and  a little  downwards,  so  that  it  be- 
comes nearly  horizontal.  It  arises  from  the  styloid  process  near  its 
point,  and  from  the  stylo-maxillary  ligament,  to  which,  in  some  cases, 
the  greater  number  of  its  fibres  are  attached  by  a thin  aponeurosis, 
and  is  inserted  along  the  side  of  the  tongue,  its  fibres  expanding  some- 
what as  they  become  blended  with  its  substance;  they  overlay  those 
of  the  hyo-glossus  muscle,  (the  fibres  of  the  two  slightly  decussating,) 
and  a few  are  continued  forwards  into  the  lingualis. 

This  muscle  lies  very  deeply  beneath  the  parotid  gland,  and  be- 
tween the  external  and  internal  carotid  arteries. — It  occasionally  is 
seen  to  arise  from  the  inner  side  of  the  angle  of  the  lower  maxilla,  and 
cases  have  been  observed  in  which  it  was  altogether  absent. 

Stylo-pharyngeus  (figs.  175,^°  176,’*). — This  is  larger  and  longer 
than  the  other  styloid  muscles,  and  also  more  deeply  seated;  it  ex- 
tends from  the  styloid  process  downwards,  along  the  side  of  the  pha- 
rynx, slender  and  round  at  the  upper  part.  It  arises  from  the  inner 
surface  of  the  styloid  process,  near  its  root,  from  which  it  proceeds 
downwards  and  inwards  to  the  side  of  the  pharynx,  where  it  passes 
under  cover  of  the  middle  constrictor  muscle,  and  gradually  expanding, 
it  detaches  some  fibres  to  the  constrictors  of  the  pharynx,  and,  having 
joined  with  the  palato-pharyngeus,  ends  in  the  superior  and  posterior 
borders  of  the  thyroid  cartilage. 

The  external  surface  of  the  muscle  is,  in  the  upper  part  of  its  ex- 
tent, in  contact  with  the  styloid  process  and  stylo-hyoideus  muscle  and 
external  carotid  artery  ; in  the  lower,  with  the  middle  constrictor  of 
the  pharynx.  Internally  it  rests  on  the  internal  carotid  artery  and 
jugular  vein ; but  more  inferiorly  it  is  in  contact  with  the  mucous 


* The  work  on  Arteries,  before  referred  to,  plate  12,  fig.  5. 
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membrane  of  the  pharynx.  The  glosso-pharyngeal  nerve  is  close  to 
the  muscle,  and  crosses  over  it  in  turning  forward  to  the  tongue. 

Actions. — The  stylo-hyoid ei  and  stylo-pharyngei  conspire  in  elevating  the  base  of 
the  tongue  and  the  bag  of  the  pharynx  at  the  moment  when  deglutition  is  taking 
place,  the  latter  pair  of  muscles  tending  at  the  same  time  to  widen  the  pharynx. 
The  peculiar  mechanism  of  the  digastric  muscles  enables  them  to  contribute  to 
the  elevation  of  the  os  hyoides  also;  for  when  the  two  fleshy  parts  contract 
together,  they  come  nearly  into  a straight  line,  and  thereby  draw  up  the  bone 
just  named,  by  means  of  the  connexion  of  the  middle  tendon  of  the  muscle  with 
its  cornu.  As  a preparatory  measure,  the  mouth  must  be  closed,  and  the  lower 
iaw  fixed,  which  is  one  of  the  first  steps  in  the  process  of  deglutition.  If  the  os 
hyoides  be  kept  down  by  the  sterno-hyoideus,  the  anterior  belly  of  the  digas- 
tricus  will  serve  to  depress  the  lower  jaw.  The  styh-glossi  muscles  retract  the 
tongue ; they  also  act  on  its  margins,  and  elevate  them ; if  the  genio-hyo-glossi 
(fig.  176,)  come  into  action  at  the  same  time,  and  draw  down  its  raphe,  or 
middle  line,  its  upper  surface  will  be  converted  into  a groove. 

GENIO-HYOID  REGION. 

The  myh-hyoid  muscle  (mylo-hyoideus)  (fig.  175,®)  is  a flat  trian- 
gular muscle,  placed  immediately  beneath  the  anterior  belly  of  the 
digastric,  and  extended  from  the  inside  of  the  inferior  maxilla  to  the 
os  hyoides  ; its  base,  or  broader  part,  being  above,  the  apex  being 
below.  It  arises  from  the  mylo-hyoid  ridge,  along  the  inner  surface 
of  the  lower  jaw.  The  posterior  fibres  incline  obliquely  forwards  as 
they  descend  to  be  inserted  into  the  body  of  the  os  hyoides;  the  rest 
proceed,  with  different  degrees  of  obliquity,  to  join  at  an  angle  with 
those  of  the  corresponding  muscle,  forming,  with  them,  a sort  of  raphd 
along  the  middle  line,  from  the  symphysis  of  the  jaw  to  the  os  hyoides. 

The  external  surface  of  the  mylo-hyoid  muscle  (which  in  the  erect 
position  of  the  head  is  inferior)  is  covered  by  the  digastricus  and  sub- 
maxillary gland  and  submental  artery  ; the  internal,  which  looks  up- 
wards and  inwards  to  the  mouth,  conceals  the  genio-hyoideus  and 
part  of  the  hyo-glossus  and  stylo-glossus  muscles,  the  ninth  and  gusta- 
tory nerves,  and  the  sublingual  gland  with  the  duct  of  the  submaxil- 
lary ; its  posterior  border  alone  is  free  and  unattached,  and  behind  it 
the  duct  of  the  submaxillary  gland  turns  in  its  passage  to  the  mouth. 

The  two  muscles  of  this  name,  by  their  junction  in  front,  and  by  the 
inclination  of  the  plane  which  they  form,  support  the  mucous  membrane 
of  the  mouth  and  the  tongue,  constituting  a muscular  floor  for  that  cavity. 

H\\e  genio-hyoid  muscle  (genio-hyoideus)  (fig.  175,®;  fig.  176,“)  is  a 
narrow  muscle  concealed  by  the  preceding,  and  lying  close  to  the 
median  line.  It  arises  from  the  inside  of  the  symphysis  of  the  chin 
(its  inferior  submental  tubercle),  and  thence  descends  in  contact  with 
the  corresponding  muscle,  and  increasing  a little  in  breadth,  to  be  in- 
serted into  the  body  of  the  os  hyoides.  This  pair  of  muscles  lies  be- 
tween the  mylo-hyoideus  and  the  lower  or  free  border  of  the  genio-hyo- 
glossus. 

The  hyo-glossus  (fig.  176,®)  is  a flat,  thin  four-sided  band  of  muscular 
fibres,  extended  upwards  upon  the  side  of  the  tongue  from  the  lateral 
portion  of  the  os  hyoides.  It  arises  from  the  whole  length  of  the  great 
cornu  of  the  os  hyoides,  and  from  part  of  the  body  of  that  bone,  and 
sometimes  derives  fibres  from  the  small  cornu.  From  this  the  mus- 
cular fibres  incline  upwards  and  outwards,  (those  from  the  body  of  the 
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bone  overlapping  the  others  a little,)  to  be  inserted  into  the  side  of  the 
tongue,  where  they  expand,  becoming  blended  with  its  substance:  the 
direction  of  this  muscle  is  almost  vertically  upwards,  and  that  of  the 
stylo-glossus  horizontally  forwards,  so  that  they  decussate  upon  the 
side  of  the  tongue. 

The  hyo-glossus  muscle  is  covered  by  the  digastric  and  mylo-hyoid, 
and  by  other  structures  just  mentioned  as  lying  beneath  the  latter 
muscle.  It  covers  the  genio-hyo-glossus  and  the  origin  of  the  middle 
constrictor  of  the  pharynx,  together  with  the  lingual  artery  and  glosso- 
pharyngeal nerve. 

Until  a comparatively  late  period,  the  hyo-glossus  was  described  by  anatomists 
as  three  muscles;  and  they  were  named  by  Albinus,  from  the  part  of  the 
hyoid  bone  with  which  they  are  each  connected,  basio-glossus,  cerato-glossus, 
and  chondro-glossus.  The  name  by  which  the  whole,  considered  as  one  muscle, 
is  now  usually  known,  was  suggested  by  Winslow. 


Hhe  genio-hyo-glossus  (fig.  176,®) 
is  so  called  from  its  triple  connexion 
with  the  chin,  os  hyoides,  and 
tongue.  The  muscle  forms  a flat, 
triangular  plane  of  fleshy  fibres, 
placed  vertically  in  the  median  line, 
the  apex  of  the  triangle  being  re- 
presented by  its  origin  from  the  in- 
side of  the  symphysis  of  the  lower 
jaw,  the  base  by  its  insertion  along 
the  whole  length  of  the  tongue  from 
its  point  to  its  root,  for  the  fibres 
spread  out  radiating  like  the  ribs  of 
a fan ; one  of  the  sides  (the  lower 
one)  corresponds  with  the  border 
which  extends  from  the  symphysis 
to  the  os  hyoides,  the  other  (upper 
and  anterior)  with  the  fraenum  lin- 
guae. The  inner  surface  is  in  con- 
tact with  the  corresponding  muscle, 
the  external  being  covered  by  those 
last  described.  It  arises,  by  a short 
tendon,  from  the  superior  submen- 
tal tubercle  on  the  inner  side  of  the 
symphysis  of  the  chin.  To  this  the 
fleshy  fibres  succeed  and  diverge 
from  one  another,  the  inferior  ones 
passing  down  to  the  os  hyoides, 
above  which  a few  are  continued 
into  the  side  of  the  pharynx ; the 
anterior  fibres  are  directed  upwards 
to  the  tip  of  the  tongue,  and  the 
rest  proceed  in  different  directions 
to  the  under  surface  of  the  tongue, 
with  which  they  are  blended  in  its 
entire  length  from  base  to  apex. 


[Fig.  176. 


The  styloid  muscles  and  the  muscles  of  the 
tongue.  1.  A portion  of  the  temporal  bone  of 
the  left  side  of  the  skull,  including  the  styloid 
and  mastoid  processes,  and  the  meatus  audilo- 
rius  etiternus.  2,  2.  The  right  side  of  the 
lower  jaw,  divided  at  its  symphysis;  the  lel't 
side  having  been  removed.  3.  The  tongue. 
4.  The  genio-hyoideus  muscle.  5.  The  genio- 
hyo-glossus.  6.  The  hyo-glossus  muscle,  its 
basio-glossus  portion.  7.  Its  cerato-glossus  por- 
tion. 8.  The  anterior  fibres  of  the  lingualis 
issuing  from  between  the  hyo-glossus  and 
genio-hyo-glossus.  9.  The  stylo-glossus  muscle, 
with  a small  portion  of  the  stylo-maxillary  liga- 
ment. 10.  The  stylo-hyoid.  11.  The  stylo- 
pharyngeus  muscle.  12.  The  os  hyoides.  13. 
The  thyro-hyoidean  membrane.  14.  The  thy- 
roid cartilage.  15.  The  thyro-hyoideus  muscle 
arising  from  the  oblique  line  on  the  thyroid 
cartilage.  16.  The  cricoid  cartilage.  17.  The 
crico-thyroidean  membrane,  through  which 
the  operation  of  laryngotomy  is  performed.  18. 
The  trachea.  19.  The  commencement  of  the 
oesophagus. — W.] 
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The  internal  surface  of  the  muscle  is  in  contact  with  that  of  its 
fellow,  from  which  it  is  at  first  separated  towards  the  posterior  part 
of  the  tongue  by  the  fibro-cellular  structure  which  runs  for  some  way 
through  the  middle  of  that  organ,  but  both  become  closely  adherent 
towards  their  termination.  The  external  surface  is  in  contact  with 
the  lingualis,  hyo-glossus,  and  stylo-glossus,  the  sublingual  gland,  the 
ranine  artery,  and  the  gustatory  and  motor  nerves  of  the  tongue. 

— The  proper  or  “intrinsic”  lingual  muscles  will  be  described  with 
the  other  structures  of  the  tongue. 

Actions. — The  muscles  that  pass  from  the  jaw-bone  to  the  os  hyoides  are  ordi- 
narily employed  in  elevating  the  latter,  and  with  it  the  base  of  the  tongue,  more 
particularly  in  deglutition.  The  genio-hyo-glossi,  by  means  of  their  posterior  anJ 
inferior  fibres,  can  draw  up  the  os  hyoides,  at  the  same  time  bringing  it  and  the 
base  of  the  tongue  forwards,  so  as  to  make  its  apex  protrude  beyond  the  mouth. 
The  anterior  fibres  will,  subsequently,  act  in  retracting  the  tongue  within  the 
mouth.  The  mylo-hyoidei  may  be  compared  to  a movable  floor  or  bed,  which 
closes  in  the  inferior  and  anterior  part  of  the  mouth,  at  the  same  time  serving  to 
sustain  the  body  of  the  tongue. 

STERNO-HYOID  REGION. 

The  sterno-hyoid  (sterno-hyoideus)  (fig.  175,^^)  lies  at  the  fore  part 
of  the  neck,  near  to  the  middle  line,  and  in  part  immediately  beneath 
the  skin  and  fascia,  extending  from  the  thoracic  surface  of  the  sternum 
or  the  clavicle  to  the  os  hyoides.  The  origin  varies  between  the 
sternum,  the  inner  end  of  the  clavicle,  and  the  ligament  connecting 
these  bones  (the  posterior  surface  of  each).  Thus:  it  will  be  found  to 
arise  from  the  sternum  and  the  posterior  sterno-clavicular  ligaments; 
from  the  clavicle  and  the  ligament ; or  from  the  last-named  bone  only. 
It  has  likewise  occasionally  connexion  to  a small  extent  with  the  car- 
tilage of  the  first  rib.  It  forms  a flat,  narrow  band  of  muscular  fibres, 
and  is  inserted  into  the  lower  border  of  the  body  of  the  os  hyoides. 

The  muscle  is  concealed  below  by  the  sternum  and  sterno-mastoid, 
higher  up  only  by  the  skin  and  fascia ; and  it  lies  on  the  sterno-thyroid 
and  thyro-hyoid  muscles,  which  it  partly  conceals,  as  well  as  the 
crico-thyroid  membrane.  The  inner  border  is  in  contact  with  that  of 
the  corresponding  muscle  towards  the  middle  of  its  extent,  but  is  sepa- 
rated from  it  by  an  interval  superiorly,  and  usually  by  a larger  one 
near  the  sternum  ; the  outer  margin  is  in  contact  with  the  omo-hyoideus 
near  the  os  hyoides. — The  muscular  fibres  are,  in  many  cases,  inter- 
rupted by  a transverse  tendinous  intersection. 

The  sterno-thyroid,  (sterno-thyroideus ; sterno-thyrebideus, — Alb.) 
(fig.  17.5,’®)  broader  and  shorter  than  the  preceding,  behind  which  it 
lies,  arises  lower  down  than  that  muscle,  from  the  thoracic  surface  of 
the  first  bone  of  the  sternum,  from  which  it  ascends,  diverging  a little 
from  the  corresponding  muscle,  to  be  inserted  into  the  oblique  line  on 
the  side  of  the  ala  of  the  thyroid  cartilage. 

The  greater  part  of  its  anterior  surface  is  concealed  by  the  sternum 
and  the  sterno-hyoid,  as  well  as  by  the  sterno-mastoid;  the  posterior 
rests  on  the  vena  innominata,  the  lower  part  of  the  common  carotid 
artery,  the  trachea,  and  the  thyroid  gland.  The  inner  margin  is  in 
close  contact  with  the  muscle  of  the  other  side  in  the  lower  part  of 
the  neck  and  behind  the  sternum. 
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This  muscle  is  often  partially  crossed  by  transverse  or  oblique  tendinous  lines. 
— At  the  upper  extremity  a few  fibres  are  often  found  to  blend  with  the  other 
muscles  connected  with  the  same  part  of  the  thyroid  cartilage  (the  thyro-hyoid 
and  inferior  constrictor  of  the  pharynx),  and  it  sometimes  happens  that  a few 
extend  to  the  os  hyoides. 

Thyro-hyoid  muscle  (thyro-hyoideus ; hyo-thyreoideus, — Alb.)  (fig. 
175d®). — This  appears  like  a continuation  of  the  preceding  muscle,  as 
it  arises  from  the  oblique  line  on  the  side  of  the  thyroid  cartilage,  and 
thence  pas.ses  up  to  be  inserted  into  the  lower  border  of  the  great  cornu 
and  the  body  of  the  os  hyoides  (a  portion  of  each).  Some  fibres  may 
be  found  to  continue  upwards  from  the  sterno-thyroid. — It  is  concealed 
by  the  sterno-hyoid  and  omo-hyoid  muscles,  and  rests  on  the  ala  of 
the  thyroid  cartilage,  and  on  the  thyro-hyoid  membrane;  between  the 
latter  structure  and  the  muscle  are  placed  the  superior  laryngeal  nerve 
and  artery  before  they  enter  to  the  larynx. 

The  crico-thyroid  comes  into  view  with  the  muscles  now  under  ob- 
servation. But,  as  it  belongs  exclusively  to  the  larynx,  the  account  of 
it  will  be  more  fitly  placed  among  the  muscles  of  that  organ,  with 
which  it  is  associated  in  function. — See  the  description  of  the  larynx. 

The  omo-hyoid  (omo-hyoideus ; coraco-hyoideus — Alb.;  scapulo- 
hyoideus)  (fig.  175,^’'  ^®)  is  in  structure  a digastric  muscle,  as  it  consists 
of  two  bellies,  united  by  a tendon.  One  of  these  (the  upper  and  inner 
one)  lies  close  to  the  external  border  of  the  sterno-hyoideus  muscle, 
and  is  cov^ered  only  by  the  platysma  and  fascia;  the  other  is  deeply 
seated,  being  concealed,  in  the  greater  part  of  its  extent,  by  the  clavicle 
and  sterno-mastoid.  It  arises  from  the  upper  border  of  the  scapula, 
near  the  supra-scapular  notch,  and  from  occasionally,  likewise,  the 
ligament  which  crosses  it.  From  thence  the  muscle,  forming  a narrow, 
flat  fasciculus,  inclines  forwards  across  the  root  of  the  neck,  where  it 
suddenly  changes  its  direction,  and  ascends  almost  vertically,  to  be  in- 
serted into  the  lower  border  of  the  os  hyoides,  at  the  union  of  its  body 
and  cornu.  The  two  parts  of  the  muscle  here  described  form  an  angle, 
w'here  they  lie  behind  the  sterno-mastoid,  and  are  connected  to  each 
other  by  a tendon,  which  varies  much  in  length  and  form  in  different 
subjects.  The  tendon  is  enclosed  within  two  lamellae  of  the  deep  cer- 
vical fascia,  which,  after  forming  a sort  of  sheath  for  it,  are  prolonged 
down,  and  become  attached  to  the  cartilage  of  the  first  rib.  It  is  by  this 
mode  of  connexion  that  the  angular  position  of  the  muscle  is  maintained. 

The  omo-hyoid  crosses  over  the  scaleni  muscles,  the  cervical  nerves, 
the  sheath  of  the  common  carotid  artery  and  jugular  vein  with  the 
nerves  lying  on  it,  and  the  sterno-thyroid  and  thyro-hyoid  muscles.  It 
subdivides  the  two  large  triangles  into  which  the  side  of  the  neck  is 
formed  by  the  sterno-mastoid  in  the  manner  stated  at  page  349. 

Deviations  from  the  ordinary  arrangement  and  size  are  not  uncommon  in  the 
omo-hyoid.  One  of  the  most  frequent  is  the  decrease  of  the  extent  of  tendinous 
intersection  which  may  be  found  to  intercept  only  a few  of  the  muscular  fibres ; 
and  it  may  be  altogether  wanting.  The  muscle  occasionally  reaches  only  from 
the  clavicle  to  the  os  hyoides,  arising  from  the  former  bone  about  its  middle,  so 
that  the  posterior  belly  is  absent.*  In  one  case,  on  the  other  hand,  the  posterior 

* See  “Anatomy  and  Oper.  Surg.  of  Arteries,”  by  R.  Quain,  p.  186,  plate  xxv. 
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part  alone  was  present,  and  it  was  connected  to  the  hyoid  bone  by  a band  of 
fascia. 

Actions. — All  the  individuals  of  this  group  of  muscles  take  their  fixed  point 
below,  and  therefore  conspire  in  being  depressors  of  the  larynx  and  os  hyoides, 
for  they  draw  down  these  parts,  as  deglutition  is  being  performed.  As  a prepa- 
ratory measure  to  swallowing,  the  pharynx  is  drawn  up,  so  also  is  the  os  hyoides; 
and,  moreover,  as  a means  of  security,  the  larynx  at  the  same  moment  is  made 
to  ascend,  so  as  to  be  brought  under  cover  of  the  epiglottis.  After  the  ascent  has 
been  effected,  the  parts  do  not  return  to  their  original  position  by  the  mere  relaxa- 
tion of  the  elevators;  they  are  drawn  down  by  the  action  of  the  five  musclesjust 
described.  The  thyro-hyoideus  is  the  only  one  of  them  that  can  act  as  an  ele- 
vator ; for  when  the  os  hyoides  ascends,  this  muscle  can  draw  upwards  the  thy- 
roid cartilage  with  it. 

VERTEBRAL  REGION  (laTERAL). 


[Fig.  177. 


The  anterior  scalenus  (scalenus  anlicus  ; seal,  prior. — Alb.),  (figure 
175,“;  fig.  177,^)  lies  deeply  at  the  side  of  the  neck,  behind  and 

beneath  the  sterno-mastoid  muscle.  It 
arises  by  a flat,  narrow  tendon,  from  a 
rough  surface  (more  or  less  prominent  in 
difi'erent  cases)  on  the  inner  border  and 
upper  surface  of  the  first  rib,  from  which 
its  fleshy  fibres  ascend  vertically,  to  be 
inserted  into  the  anterior  tubercles  of 
four  cervical  vertebrae,  from  the  third  to 
the  sixth  inclusive. 

The  muscle  is  partly  covered  by  the 
sterno-mastoid  (a  small  part  only  pro- 
jecting behind  its  outer  border),  and  the 
clavicle,  and  is  crossed  by  the  omo- 
hyoid. The  lower  part  separates  the 
subclavian  artery  and  vein ; the  latter 
being  in  front  of  the  muscle,  and  the 
former  with  the  brachial  nerves  behind 
it.  To  its  inner  side  lie  the  jugular  vein 
and  the  branches  of  the  subclavian 
artery. 

, , r , c The  middle  scalenus,  (scalenus  me- 
the  neck.  1.  The  rectus  anticus  major  OIUS,)  (fig*  175,"  ; fig.  177,^)  IslargGrUnO 
muscle.  2.  The  scalenus  anticus  3.  longer  than  the  preceding  muscle,  from 

The  lower  part  of  the  loneus  colli  of  the  i • , . i i i i_  .1 

righiside;  it  is  concealed  superiorly  by  which  it  IS  Separated  below  by  the  sub- 
the  rectus  anticus  major.  4.  The  rectus  claviaii  artery,  aud  above  by  the  cervical 
anticus  minor.  5.  The  upper  portion  of  ^ 

the  longus  colli  muscle.  6.  Its  lower  nerves,  as  they  1SSU6  trom  the  intervei  tc- 
portion;  the  figure  rests  upon  the  bi’al  foramina.  It  arises  from  the  first 

seventh  cervical  vertebra.  7.  The  sea-  i-..,  i i • j ,i  . ■ 

rib,  a little  behind  the  anterior  muscie  ot 


lenusmedius.  8.  The  scalenus  posticus. 

9.  One  of  the  intcrtransversaies  muscles,  the  Same  name,  the  interval  on  the  rib 

10.  The  rectus  capitis  lateralis.-W.]  grooved  for  the  large 

artery  just  named.  The  fleshy  fibres  ascend  along  the  sides  of  tlie 
vertebral  column,  and  are  inserted  by  tendinous  processes,  into  the 
posterior  tubercles  of  the  last  six,  or  it  may  be,  to  all  the  cervical 
vertehrm. 


VERTEBRAL  REGION  (ANTERIOR). 
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The  middle  scalenus  is  covered  partly  by  the  sterno-mastoid,  and  is 
crossed  by  the  clavicle,  the  oino-hyoid  muscle,  and  arterial  branches. 
To  the  inner  side,  and  intervening  between  this  muscle  on  the  one 
hand  and  the  anterior  scalenus  and  rectus  major  on-  the  other,  are  the 
cervical  nerves  as  they  issue  from  the  foramina  ; to  the  outer  side  lies 
the  levator  anguli  scapulas  with  the  posterior  scalenus  muscle. 

The  posterior  scalenus  (fig.  177,®)  (scalenus  posticus). — This  is  the 
smallest  of  the  three  scaleni  muscles,  and  is  deeply  placed  behind  that 
last  described,  in  some  cases  blending  with  it.  It  arises  by  a thin  tendon 
from  the  second  rib  between  the  tubercle  and  angle,  and  after  enlarging 
as  it  ascends,  divides  into  three  or  two  small  tendons,  which  are  fixed 
into  the  transverse  processes  of  as  many  of  the  lowest  cervical  verte- 
brae on  their  posterior  tubercles. 

Two  accessory  or  supernumerary  bundles  of  muscular  fibres  are  occasionally 
observed  in  contact  or  connexion  with  the  preceding  muscles,  of  which  they  in 
general  appear  to  be  detached  parts.  The  anterior  of  these  {scalenus  minimus  of 
Albinus),  lying  between  the  anterior  and  the  middle  scalenus,  is  placed  behind 
the  subclavian  artery  interposed  between  the  vessel  and  the  large  nerves.  It  is 
but  partially  separated  from  the  anterior  scalenus,  and  apparently  results  from  the 
splitting  of  this  muscle  at  the  lower  end  by  the  passage  of  the  subclavian  artery 
through  it.*  The  second  accessory  muscle  {scalenus  lateralis, — Alb.)  is  situated 
between  the  middle  and  posterior  scaleni.  After  arising  from  the  second  rib  or 
the  first,  it  ends  in  tendons  varying  in  number  in  different  cases,  and  is  connected 
to  the  vertebrae  with  the  two  muscles  between  which  it  lies,  or  close  to  them. 

There  is  much  difference  among  anatomical  writers  of  authority  as  to  the 
number  of  these  muscles. t The  difference  appears  to  depend  chiefly  on  the  fact 
that  one  or  more  (the  number  varying  in  different  instances)  of  the  short  clefts  of 
the  upper  part  of  the  muscles  happen  occasionally  to  be  continued  to  the  lower 
end,  as  occurs  so  frequently  in  the  muscle  next  behind  the  scaleni.  viz.,  the  levator 
anguli  scapulae.  Something,  too,  depends  on  the  degree  in  which  the  cellular 
membrane  intervening  between  the  muscular  bundles  happens  to  be  removed. 

Actions. — ^These  muscles  draw  down  the  transverse  processes  of  the  cervical 
vertebrae,  and  thereby  bend  that  part  of  the  spinal  column  to  one  side.  The  inter- 
transversales,®  and  rectus  lateralis,'®  of  each  side  act  in  the  same  way,  aU  con- 
spiring to  incline  the  head  as  weU  as  the  vertebras  laterally.  This  movement 
may  be  alternated  by  bringing  the  opposite  muscles  into  action.  If  both  act 
together,  the  head  and  spine  will  be  maintained  erect.  When  the  scaleni  take 
their  fixed  points  above,  they  draw  on  the  first  ribs,  rendering  them  fixed,  as  a 
preparatory  step  to  making  a forcible  inspiration. 

VERTEBRAL  REGION  (a  N T E R I O r). 

This  includes  the  muscles  placed  in  front  of  the  spine  upon  the 
cervical  and  upper  dorsal  vertebrae ; viz.,  the  rectus  capitis  anticus 
major  and  minor,  with  the  longus  colli. 

* See  the  work  on  arteries  before  referred  to,  p.  151,  and  plate  xxi. 

t The  scaleni  were  originally  looked  on  as  a single  muscle  perforated  by  the  subclavian 
artery  and  nerves  (Vesalius,  1.  2,  c.  38)  ; and  the  name  “triangular”  or  “scalene”  was 
applied  to  the  mass  (Spigelius,  1.  4,  c.  7).  Cheselden  speaks  of  one  muscle  dividing  into 
two  parts.  Cowper  (Myot.  reform,  p.  52)  describes  three ; Winslow  (sect.  3,  § 574)  two 
— but  the  anterior  scalenus  of  this  author  consists  of  two  branches  separated  by  the  sub- 
clavian artery  and  the  brachial  nerves:  Albinus  (and  he  is  followed  by  Soemmerring)  five — 
those  mentioned  in  the  text,  with  the  accessories.  Haller  (El.  Physiol.  1.  8,  sect.  1,  § 20),  re- 
marked the  “ auctorum  dissidia,”  and,  from  his  own  observation,  named  seven.  The  modern 
French  anatomists,  joining  the  middle  and  posterior  muscles,  admit  the  presence  of  but 
two.  While  the  plan  pursued  in  this  work,  which  has  been  modified  from  Albinus,  accords 
with  that  of  Meckel,  Hildebrandt  and  Weber,  and  more  recent  German  anatomical  writers, 
as  well  as,  in  great  part  at  least,  Sabatier  and  Fyfe. 
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The  rectus  capitis  anticus  major,  (fig.  177,^)  appears  like  a conti- 
miation  of  ihe  anterior  scalenus,  being  prolonged  upwards  from  the 
points  at  which  that  muscle  ceases.  Arising  from  the  anterior  tuber- 
cles of  the  transverse  processes  of  four  cervical  vertebrae  (from  the 
third  to  the  sixth  inclusive)  by  so  many  tendinous  processes,  it  ascends, 
converging  somewhat  to  the  corresponding  muscle,  and  is  inserted 
into  the  basilar  process  of  the  occipital  bone,  in  front  of  the  foramen 
magnum.  It  is  tendinous  and  fleshy  in  its  structure. 

The  anterior  surface  supports  the  pharynx,  the  sympathetic  nerve, 
and  the  great  cervical  vessels,  (the  carotid  artery,  the  jugular  vein,) 
with  the  vagus  nerve,  or  rather  the  sheath  which  encloses  it.  The 
posterior  surface  overlays  part  of  the  longus  colli,  and  the  rectus 
anticus  minor,  also  the  articulation  of  the  second  with  the  first  verte- 
bra and  of  the  latter  with  the  occipital  bone.  The  muscles  of  opposite 
sides  are  considerably  nearer  one  to  the  other  at  their  upper  than  their 
lower  extremities. 

The  rectus  capitis  anticus  minor  (fig.  177, “*)  is  a short,  narrow' 
muscle,  lying  behind  the  superior  part  of  the  preceding,  between  it  and 
the  ligament  connecting  the  first  vertebra  to  the  occiput.  It  arises 
from  the  fore  part  of  the  lateral  mass  of  the  atlas  and  a little  from  the 
root  of  its  transverse  process,  and  is  inserted  into  the  basilar  process, 
betw'een  the  margin  of  the  foramen  magnum  and  the  preceding  muscle, 
but  a little  farther  out  than  the  latter. 

The  rectus  lateralis  (fig.  177,^®)  is  a short  flat  muscle  placed  between 
the  transverse  process  of  the  atlas  and  the  occipital  bone.  It  arises 
from  the  upper  surface  of  the  transverse  process  of  the  atlas,  and  is 
inserted  into  the  jugular  process  of  the  occipital  bone. — The  anterior 
surface  supports  the  internal  jugular  vein  at  its  exit  from  the  skull,  and 
the  posterior  is  in  relation  with  the  vertebral  artery.  This  little  muscle 
and  the  rectus  anticus  minor  may  be  considered  as  completing  the 
series  of  intertransversales.® 

Longus  colli. — This  muscle  rests  on  the  fore  part  of  the  spinal  column^ 
from  the  atlas  to  the  third  dorsal  vertebra.  It  is  narrowed  and  pointed 
at  the  extremities,  but  becomes  wider  along  the  middle  part;  it  is  com- 
pressed throughout,  and  appears  to  consist  of  three  sets  of  fibres,  dif- 
fering in  length  and  in  direction — two  being  oblique,  the  third  vertical. 

a.  The  superior  oblique  portion  (fig.  177,®)  arises,  by  a narrow,  ten- 
dinous process,  from  the  anterior  tubercle  of  the  atlas,  from  which  its 
fibres  descend  obliquely  outwards,  to  be  inserted  into  the  fore  part  of 
the  transverse  processes  of  the  third,  fourth,  and  fifth  cervical  vertebrae.  , 

b.  The  inferior  oblique,®  the  smallest  part  of  the  muscle,  extends 
obliquely  inwards  from  the  transverse  processes  of  the  fifth  and  sixth  j 
cervical  vertebrae  to  the  bodies  of  the  first  three  dorsal,  c.  The  vertical  I 
part,®  is  placed  altogether  on  the  bodies  of  the  vertebrae,  and  is  con-  | 
nected  with  the  two  preceding  divisions,  which  are  joined  one  to  its  I 
superior  and  the  other  to  its  inferior  extremity.  It  is  fixed  above  to  j 
the  bodies  of  the  second,  third,  and  fourth  cervical  vertebras;  and  the 
tendinous  and  fleshy  fibres,  derived  from  these  attachments,  pass  ver- 
tically downwards,  to  be  inserted  into  the  bodies  of  the  three  lower 
cervical  vertebras  and  the  three  upper  dorsal.  The  two  muscles  of  r 
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this  name  are  separated  by  an  interval  inferiorly,  but  are  joined  one 
to  the  other  at  their  superior  extremities.  They  consist  of  tendinous 
and  fleshy  fibres;  the  former  occupy  the  anterior  surface,  particularly 
at  the  extremities,  some  being  also  deep-seated ; and  the  fleshy  fibres, 
which  are  in  general  short,  are  placed  obliquely  between  them.  These 
muscles  support  the  pharynx,  the  oesophagus,  the  sympathetic  nerves, 
the  carotid  arteries,  and  the  eighth  pair  of  nerves. 

Actions. — The  anterior  recti  muscles  are  the  natural  antagonists  of  those  placed 
at  the  back  of  the  neck.  They  restore  the  head  to  its  natural  position  when  it 
has  been  drawn  backwards  by  the  posterior  muscles,  and,  continuing  their  effort, 
bow  it  slightly  forwards.  Beneath  the  base  of  the  skull,  and  at  opposite  pomts, 
we  find  short  and  straight  muscles,  two  in  front  (recti  antici),  two  behind  (rectus 
posticus,  major  and  minor),  one  on  each  side  (rectus  lateralis),  which  are  the 
direct  agents  in  the  restricted  motions  that  take  place  between  the  head  and  the 
fh'St  vertebra.  The  horizontal  movement  of  the  head  is  effected  by  the  obliqui, 
particularly  by  the  inferior  one.  It  is  obvious  that,  if  the  inferior  oblique  acted 
by  itself,  the  first  vertebra  only  would  be  rotated  on  the  second,  the  head  remain- 
ing unmoved ; but  the  recti  minores  and  the  superior  oblique  muscle  conspire  to 
fix  the  skull  on  the  first  vertebra,  and  thereby  communicate  to  it  any  movement 
impressed  on  the  latter  by  the  inferior  oblique  muscle. 

PHARYNGEAL  REGION. 

We  have  here  the  following  muscles  forming  a hollow  bag,  open  in 
front,  the  pharynx ; viz.,  constrictor  superior,  constrictor  medius,  con- 
strictor inferior,  together  with  the  stylo-pharyngeus  and  palato- 
pharyngeus. 

Dissection. — After  having  examined  the  sides  and  fore  part  of  the  neck,  when 
you  are  about  to  dissect  the  pharynx,  larynx,  and  soft  palate,  proceed  as  follows : — 
Cut  across  the  trachea  and  oesophagus  a little  above  the  sternum,  and  draw  both 
together  forwards.  There  then  can  be  no  difficulty  in  detaching  the  pharynx  from 
the  muscles  in  front  of  the  vertebral  column,  as  they  are  merely  connected  by  loose 
cellular  tissue.  When  this  is  done,  a piece  of  cloth  should  be  carried  deeply  to 
the  base  of  the  skull,  and  drawn  across  the  pharynx,  to  serve  as  a retractor  whilst 
the  saw  is  bemg  used.  The  edge  of  the  saw  should,  in  the  next  place,  be  applied 
behind  the  styloid  processes,  so  as  to  cut  through  the  base  of  the  skull,  from 
below  upwards,  thereby  detaching  the  face,  with  the  pharynx  and  larynx  aU 
pendent  from  beneath  it.  The  pharynx  should  be  stuffed,  to  render  its  muscles 
tense.  When  its  exterior  is  sufficiently  examined,  a longitudinal  slit  made  along 
the  middle  line  posteriorly  will  expose  its  cavity,  and  that  of  the  mouth  and 
larynx. 

The  pharynx  is  extended  from  the  centre  of  the  base  of  the  skull  to 
the  oesophagus,  with  which  it  is  continuous,  and  placed  in  front  of  the 
vertebral  column,  between  the  great  vessels  of  the  neck;  it  is  imme- 
diately behind  the  nasal  fossee,  the  mouth,  and  larynx.  The  posterior 
and  lateral  parts  of  the  pharynx  are  loosely  connected  to  the  adjacent 
structures  by  cellular  tissue,  and  anteriorly  it  presents  the  several 
apertures  that  lead  into  the  nose,  mouth,  and  larynx.  Its  structure  is 
made  up,  externally,  of  muscular  fibres,  (disposed  in  a very  peculiar 
way,  being  formed  into  three  lamellae  on  each  side,  and  partially  over- 
lapping one  another,  the  lowest  being  the  most  superficial,)  and,  inter- 
nally, of  mucous  membrane,  prolonged  from  the  mouth  and  nares. 

, These  layers  of  muscle  are  called  the  constrictors  of  the  pharynx ; 
they  have  likewise  received  other  names,  taken  from  their  points  of 
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[Fig.  178. 


attachment,  which  will  be  noticed  in  the  detailed  description  of  each 
muscle.  The  constrictors  form  the  lateral  and  posterior  boundary  of 
the  cavity,  and  as  this  is  continuous  or  communicates  with  the  nasal 

fossae,  the  mouth,  and  the  larynx,  the  an- 
terior margins  of  the  muscles  are  con- 
nected on  each  side  successively  with  the 
outer  part  of  the  posterior  nares,  the  boun- 
dary of  the  mouth,  the  lower  maxilla,  the 
tongue,  the  hyoid  bone,  and  the  large 
cartilages  of  the  larynx.  The  lowest 
muscle,  being  the  most  superficial,  will 
most  conveniently  be  examined  first. 

The  inferior  constrictor  of  the  pharynx 
(pharyngis  constrictor  inferior,  — Alb.; 
laryngo-pharyngeus, — Fyfe)  (fig.  178,®) 
arises  from  the  external  surface  of  the 
cricoid  cartilage,  and  from  the  oblique 
ridge  on  the  side  of  the  great  ala  of  the 
thyroid.  From  these  attachments  the 
fibres  curve  backwards  and  inwards,  con- 
verging to  those  of  the  corresponding 
A side  view  of  the  muscles  of  the  muscle  of  the  opposite  side,  with  which 
coi7ca;tiiagr%‘.'Th^^^^^^  ^h^y  Unite  along  the  middle  line.  The 

membrane.  4.  The  thyroid  cartilage,  direction  of  the  inferior  fibres  is  horizontal, 

concealing  and  overlapping  the  com- 
ligament.  8.  The  oesophagus.  9.  The  mencement  of  the  ocsophagus ; the  rest 
interior  constrictor.  10.  The  middle  w,ith  inr-rpnsincr  rlprrrppa  nf  oh 

constrictor.  Il.Thesuperiorconstrictor.  ^lin  increasing  Oegiees  01  00- 

i2.The  stylo  pharyngeus  muscle  passing  liquity,  and  cover  the  lowcr  part  of  the 
down  between  the  superior  and  middle  rolrdrllo  oooctelotor 

constrictor.  13.  The  upper  concave  ® ‘-OnsiriGlor.  , . . 

border  of  the  superior  constrictor;  at  The  OUter  SUrfaCe  of  the  mUSCle  IS  111 

iMs  point  the  muscular  fibres  oi  the  contact  at  the  side  of  the  lai'ynx  with  the 
pharynx  are  deficient.  14.  1 he  pterygo-  .1,11  • 1 

maxillary  ligament.  15.  The  buccinator  thyi’oid  body,  the  carotid  artery,  and  the 
muscle.  16.  The  orbicularis  oris.  17.  stemo-thyroid  muscle,  from  which  last 

some  fibres  are  continued  into  the  con- 


The  mylo-hyoideus. — W.] 


stricter,  where  both  muscles  meet  on  the  thyroid  cartilage.  The  two 
laryngeal  nerves  pass  inwards  to  the  larynx,  close  respectively  to  the 
upper  and  low'er  margins  of  this  constrictor — one  being  interposed 
between  it  and  the  middle  constrictor,  the  other  between  it  and  ihe 
CESophagus. 


The  inferior  constrictor  was  described  by  the  older  anatomists  as  two  muscles 
which  received  various  names,  the  most  appropriate  of  these  being  thyro-  or 
thyreo-pharyngeus  and  crico-pharyngeus. 

'The  middle  constrictor,  (constrictor  medius, — Alb.;  hyo-pharyngeiis,) 
(fig.  178,-)  smaller  than  the  preceding,  is  triangular  or  fan-shaped.  It  ‘ 
arises  from  the  side  of  the  great  cornu  of  the  os  hyoides,  also  from  its  I 
smaller  cornu.  From  these  points  of  attachment  the  fibres  proceed  jj 
backwards,  diverging  from  one  another,  and  are  blended  with  those  * 
of  the  corresponding  muscle  along  the  middle  line.  The  lower  fibres 
incline  downwards,  and  are  concealed  by  the  inferior  muscle;  the 
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middle  run  transversely ; the  rest  ascend  and  overlap  the  superior 
constrictor. 

This  muscle  is  separated  from  the  superior  constrictor  by  the  stylo- 
pharyngeus  muscle  and  the  glosso-pharyngeal  nerve,  and  from  the 
inferior  constrictor  by  the  superior  laryngeal  nerve.  Near  its  origin 
it  is  covered  by  the  hyo-glossus  muscle,  the  lingual  artery  being  inter- 
posed ; and  it  covers  the  superior  constrictor,  the  stylo-pharyngeus, 
the  palato-pharyngeus,  and  the  mucous  membrane. 

The  portions  of  this  muscle  derived  from  different  places  of  origin  were  at  one 
time  described  as  distinct  muscles,  under  names  taken  from  those  parts,  e.  g. 
cerato-pharyngeus,  chondro-pharyngeus,  &c. 

Fibres  of  the  middle  constrictor  have  likewise  been  observed  to  arise  from  one 
of  the  following  parts,  viz.,  the  body  of  the  os  hyoides,  the  thyro-hyoid  ligament 
(syndesmo-pharyngeus  of  Douglas),  and  the  stylo-hyoid  ligament ; and  a few  are 
occasionally  continued  into  it  from  the  genio-hyo-glossus  muscle.  The  upper 
extremity  of  the  two  middle  constrictors,  where  they  join,  has  been  found  (Al- 
bums) connected  to  the  base  of  the  skull  by  a fibrous  band. 

The  superior  constrictor  (constrictor  superior, — Alb. ; cephalo-pha- 
ryngeus, — Fyfe,)  (fig.  178,“)  is  attached  slightly  to  the  side  of  the 
tongue  (in  connexion  with  the  genio-hyo-glossus),  and  to  the  extremity 
of  the  mylo-hyoid  ridge,  also  to  the  pterygo-maxillary  ligament,^  and 
the  lower  third  of  the  internal  pterygoid  lamella.  From  these  different 
points  the  fibres  of  the  muscle  curve  backwards,  becoming  blended 
with  those  of  the  corresponding  muscle  along  the  middle  line,  and  are 
also  prolonged,  by  means  of  the  posterior  aponeurosis,  to  the  basilar 
process  of  the  occipital  bone.  The  upper  margin  curves  beneath  the 
levator  palati  mollis  and  the  Eustachian  tube,  and  the  space  intervening 
between  this  concave  margin  of  the  constrictor  and  the  base  of  the 
skull  is  closed  by  fibrous  membrane. 

In  contact  with  the  outer  surface  of  this  muscle  are  the  internal 
carotid  artery,  and  the  large  nerves,  as  well  as  the  middle  constrictor, 
which  overlaps  a considerable  portion,  and  the  stylo-pharyngeus, 
which  enters  to  the  pharynx  between  the  two  constrictors.  It  con- 
ceals the  palato-pharyngeus  and  the  tonsil,  and  is  lined  by  mucous 
membrane. 

This,  like  the  other  constrictors,  has  been  described  as  several  muscles,  each 
separate  origin  being  considered  a distinct  muscle,  named  usually  by  prefixing 
the  name  of  the  place  of  its  origin  to  the  word  pharyngeus. 

Salpingo-pharyngeus  (Santorini).  Under  this  name  is  described  a small  muscle, 
which  arising  from  the  Eustachian  tube,  as  the  name  implies,  a trumpet,) 

descends  in  the  interior  of  the  pharynx  towards  its  back  part,  and,  after  joining 
with  the  palato-pharyngeus,  is  lost  in  the  muscular  structure  of  the  cavity.  This 
little  muscle  is  often  indistinct,  and  is  frequently  absent. 

By  the  peculiar  mode  of  attachment  of  the  constrictor  muscles,  the 
bag  of  the  pharynx  is  completed  on  the  sides  and  posteriorly,  and  left 
open  in  front;  and  by  the  connexion  of  the  upper  constrictor  with  the 
pterygoid  processes,  and  with  the  buccinator,  (through  the  pterygo- 
maxillary  ligament,)  a continuous  smooth  surfiice  is  established  from 
the  nasal  fossa?  and  from  the  commissure  of  the  lips  along  the  side  of 
the  mouth  and  fauces. — Besides  the  constrictors,  we  find  at  each  side, 
in  the  pharynx,  two  other  muscular  fasciculi.  One  of  these  derived 
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from  the  stylo-pharyngeus,^='  which  is  insinuated  between  the  adjacent 
borders  of  the  superior  and  middle  constrictor,  has  been  already  de- 
scribed (page  353).  The  other,  the  palato-pharyngeus,  lies  more  in- 
ternally, and  shall  be  described  with  the  muscles  of  the  palate  (page 
36G). 

Actions. — The  pharynx  is  drawn  up  when  deglutition  is  about  to  be  performed, 
and  at  the  same  time  dilated  in  opposite  directions.  It  is  widened  from  side  to 
side  by  the  stylo-pharyngei,  which  are  farther  removed  from  one  another  at  their 
origin  than  at  their  insertion,  and  can  thereby  draw  outwards  the  sides  of  the 
cavity;  and  as  the  os  hyoides  and  laryn.x  are  carried  forwards  in  their  ascent, tire 
breadth  of  the  pharynx  from  before  backwards  is  also  increased,  inasmuch  as  its 
fore  part  is  drawn  in  the  same  direction,  by  reason  of  its  connexion  with  the 
larynx.  When  the  morsel  of  food  is  propelled  into  the  pharynx,  the  elevator 
muscles  relax,  the  bag  descends,  and  then  the  fibres  of  its  own  muscular  wall 
begin  to  contract,  and  force  the  mass  down  into  the  oesophagus. 

When  we  contrast  the  structure  of  the  pharynx  with  that  of  the  oesophagus, 
comparing  the  complex  arrangement  observable  in  the  one  with  the  simplicity 
of  the  other,  we  see  abundant  evidence  of  its  being  intended  for  something  more 
than  a mere  recipient  and  propellant  of  such  matters  as  are  to  be  conveyed  to 
the  stomach.  It  exerts  an  important  influence  in  the  modulation  of  the  voice,  in 
the  production  of  the  higher  tones  of  which  it  is  brought  into  action. 

The  description  of  the  muscular  structure  of  the  pharynx  may  be  given  briefly 
as  follows:  it  may  be  considered  as  a single  muscle,  consisting  of  two  symmetrical 
halves,  united  by  a raphe  posteriorly  along  the  middle  line,  the  union  extending 
from  the  basilar  process  to  the  oesophagus.  The  superior  fibres  curve  downwards 
and  outwards,  to  be  fixed  to  the  lower  third  of  the  internal  pterygoid  plate,  to  the 
pterygo-maxillary  ligament,  and  to  the  mylo-hyoid  ridge  and  side  of  the  tongue; 
the  middle  set  of  fibres,  broad,  and  expanded  posteriorly  at  the  line  of  junction, 
converge  as  they  proceed  forwards  to  be  attached  to  the  cornu  of  the  os  hyoides 
and  the  stylo-hyoid  ligament,  and  are  so  disposed,  that  part  is  concealed  by  the 
succeeding  set,  whilst  others  overlap  the  preceding  muscle.  The  lower  fibres 
proceed  forwards  in  the  same  way,  to  be  attached  to  the  side  of  the  cricoid  ami 
thyroid  cartilages.  The  tube  is  thus  shown  to  be  complete  posteriorly  and  at  the 
sides,  being  open  in  front,  where  it  communicates  with  the  nose,  mouth,  and 
larynx. 

When  the  pharynx  is  slit  open,  we  expose  the  cavities  just  mentioned,  and 
the  apertures  which  lead  into  them,  as  well  as  the  orifices  of  the  Eustachian 
tubes.  (Fig.  179.) 


PALATAL  REGION. 

The  soft  or  pendulous  palate  {velum  pendulum  'palati)  forms  a partial 
and  movable  curtain  between  the  mouth  and  the  pharynx.  Its  upper 
border  is  straight,  and  attached  to  the  posterior  margin  of  the  palate 
bones;  the  lower  presents,  when  viewed  from  before,  a curved  or 
arched  border  at  each  side,  and  in  the  middle  a conical  depending  pro-  , 
cess,  called  the  uvula.  From  this,  as  from  a common  point  of  de-  [ 
parture,  two  curved  prominent  lines  will  be  observed  to  extend,  one  | 
at  each  side,  and  proceed  downwards  and  forwards,  to  the  side  of  the  | 
tongue.  These  correspond  with  the  lower  or  free  border  of  the  palate, 
and  mark  the  limits  of  the  cavities  of  the  mouth  and  pharynx,  for  they 
represent  a narrowed  or  constricted  line  between  them,  which  is 
termed  the  isthmus  of  the  fauces.  Farther  back  two  other  curved 
lines  project,  one  at  each  side,  which  also  commence  at  the  uvula,  and 
extend  downwards  and  backwards  along  the  sides  of  the  pharynx. 
They  diverge  from  the  preceding  curved  lines  so  as  to  leave  between 
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them  an  angular  interval,  in  which  is  lodged  the  tonsil  or  amygdala. 
The  curved  lines  here  described  are  usually  called  the  arches  of  the 
palate,  one  pair  being  anterior  to  the  other,  and  also  more  prominent. 

The  soft  palate  consists  of  five  pairs  of  muscles,  enclosed  by  mucous 
membrane. 

Dissection. — When  the  pharynx  has  been  dissected  and  examined,  it  may  be 
opened  by  an  incision  along  the  middle  line  or  raphe ; this  will  expose  the  soft 
palate  : let  the  uvula  be  drawn  down  so  as  to  render  it  tense ; then  the  small  mus- 
cles of  the  palate  are  at  once  exhibited  by  detaching  the  mucous  membrane. 
The  levatores  palati  are  brought  into  view  by  merely  removing  the  mucous  mem- 
brane from  the  posterior  surface  of  the  soft  palate ; the  circumflexi  will  be  found 
along  the  internal  pterygoid  plates : their  aponeuroses,  which  form  the  principal 
support  of  the  soft  palate,  will  be  seen  in  front  by  dissecting  off  a thick  layer  of 
glandular  substance,  which  is  continued  downwards  upon  it  beneath  the  mucous 
membrane. 


Fig.  179. 


Levator  palati  mollis  (fig.  179,*). — This  is  a long,  thin,  flat  muscle, 
which,  after  passing  to  the  interior  of  the 
pharyn.K  above  the  concave  upper  margin  of 
the  superior  constrictor,  occupies  the  posterior 
surface  of  the  soft  palate.  It  arises  from  the 
extremity  of  tlie  petrous  portion  of  the  temporal 
bone,  before  the  orifice  of  the  carotid  canal,  and 
from  the  cartilaginous  part  of  the  Eustachian 
1 tube.  The  two  muscles,  converging  as  they 
' descend,  join  one  with  the  other  at  the  middle 
of  the  palate,  and  blend  with  the  other  structures; 
at  the  same  time  that  they  are  placed  behind 
them  with  the  exception  of  the  azygos  uvulae  and 
some  fibres  of  the  palato-pharyngeus. 

This  muscle  has  been  described  by  anatomists  under 

the  names  (among  others')  salpingo-staphylinus  and  ,t.u  u i.  • i. 

i f The  pharynx  having  been 
petro-salpingo-staphylm,  which  express  its  pomts  of  open  from  behind,  the 

attachment  more  or  less  completely.  constrictors  were  turned  out- 

t-,.  n . .1  wards.andlhemucousmem- 

CtrCMOTJlezMS  or  Censor  pa/afi,  (pterygo-staphy-  brane  was  removed  from 

linus;  spheno-salpingo-staphylin,)  (fig.  179,**)  pre-  from  the  soft  pa- 

sents  two  portions  which  diHer  m their  direction  tongue,  and  the  opening  into 
and  relations.  The  muscle  arises  broad  and  the  larynx  are  seen,  together 
thin  from  the  small  fossa  (navicularis)  at  the  Le^vaoTpalahm^^^^^ 
root  of  the  internal  pterygoid  plate  of  the  sphe-  2.  Circumflexus  palati.  3. 
noid  bone,  from  the  anterior  surface  of  the  carti-  beT^ests'^oi'rthe  'tongu^ 
lage  of  the  Eustachian  tube,  and  from  the  bone  to  the  palato-giossus. 
in  immediate  connexion  with  it.  From  these  ferfof  Mr^ofoM^^^ 
points  it  descends  perpendicularly  between  the 


internal  pterygoid  muscle  and  the  osseous  lamella  of  the  same  name, 
and  ends  in  a tendon,  which  winds  round  the  hamular  process ; there 
it  inclines  inwards,  and  expands  at  the  same  time  into  a broad  aponeu- 
rosis, the  fibres  of  which  are  inserted  into  the  transverse  ridge  on  the 
under  surface  of  the  palate  process  of  the  palate  bone,  and  on  reaching 
the  middle  line  they  unite  with  the  aponeurosis  of  the  corresponding 
muscle  of  the  opposite  side. 

.dzygos  uvulcB  (Morgagni)  (fig.  179,®)  (palato-staphylinus— Douglas) 

31* 
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■was  SO  called  from  its  having  been  supposed  to  be  a single  muscle; 
but  there  are  really  two  thin  fasciculi,  separated  by  a slight  cellular 
interval  above,  which  usually  unite  towards  the  lower  part.  Each 
arises  from  the  tendinous  structure  of  the  soft  palate,  and,  it  may  be 
from  the  pointed  process  (spine)  of  the  palate  plate,  and,  descending 
vertically,  becomes  blended  with  the  other  structures  in  the  uvula. 
The  muscle  of  the  uvula  lies  behind  the  other  muscles  of  the  soft  palate. 
' Palato-glossus,or  constrictor  isthmi  faucium  (fig.  179,^). — This  small 
muscle  inclines  from  the  uvula  forwards  and  outwards  in  front  of  the 
tonsil  to  the  side  of  the  tongue,  where  it  may  be  considered  as  inserted. 
In  the  soft  palate  some  of  the  fibres  of  this  little  muscle  are  continued 
into  that  of  the  opposite  side,  so  that  the  two  palato-glossi  form  to  a 
certain  extent  but  one  muscle.  It  is  merely  covered  by  the  mucous 
membrane,  w'hich  it  renders  prominent,  so  as  to  form  the  anterior 
arch  of  the  palate. 

The  palato-pharyngeus  (fig.  179,®)  arches  downwards  and  back- 
wards, so  as  to  leave  an  angular  interval  betw'een  it  and  the  preceding. 
It  commences  in  the  soft  palate,  where  the  fibres  are  separated  into 
two  unequal  parts  by  the  levator  palati  mollis,  and  are  partly  con- 
nected with  the  fibrous  structure  of  the  palate,  partly  continuous  with 
the  muscle  of  the  opposite  side.  Descending  behind  the  tonsil  into 
the  pharynx,  the  palato-pharyngeus  distributes  some  fibres  in  the 
pharynx,  and  after  joining  with  the  stylo-pharyngeus  is  attached  with 
it  to  the  thyroid  cartilage.  This  muscle  forms  the  posterior  and  larger 
arch  or  pillar  of  the  velum  palati. 

Action  of  the  muscles  in  deglutition. — ^The  mass  of  food  having,  by  the  pressure 
of  the  tongue  against  the  hard  palate,  been  carried  back  to  the  fauces,  the  palato- 
glossi  (the  constrictors  of  the  fauces)  contract  behind  it ; the  soft  palate  is  raised 
to  some  extent,  and  made  tense ; and  the  palato-pharyngei  approaching  one 
another  nearly  touch  (the  uvula  lying  in  the  small  interval  bebveen  them),  and 
prevent  the  passage  of  the  food  towards  the  upper  part  of  the  pharynx,  or  the 
posterior  nares,  at  the  same  time  that  they  form  an  inclined  surface  for  its  guid- 
ance into  the  lower  part  of  the  pharynx,  which  is  raised  to  receive  the  mass  by 
elevator  muscles  already  described  (page  364).  The  concurrent  elevation  of  the 
larynx,  and  closing  down  of  the  epiglottis  over  the  entrance  to  the  air-tube,  have 
likewise  been  previously  noticed  (page  359). 

MUSCLES  OF  THE  BACK. 

The  muscles  placed  along  the  posterior  part  of  the  trunk  are  found 
to  be  arranged  in  layers,  or  strata,  placed  one  over  the  other,  and  dif- 
fering materially  in  extent,  attachments,  and  use.  The  superficial 
muscles  are  so  broad  as  to  cover  all  the  others;  and,  as  their  extent  is 
considerable,  their  number  is  proportionably  diminished,  being  only 
two,  viz.,  the  trapezius  and  latissimus  dorsi.  We  shall  here  place  them 
in  the  order  in  which  we  find  them  in  our  dissections,  proceeding  from 
the  tegument  to  the  spine  and  ribs.  Those  in  each  group  or  layer 
diminish  in  size  as  they  increase  in  number. 

In  the  first  layer  are  the  trapezius  and  lattisimus  dorsi. 

In  the  second  the  rhomboidei  and  levator  scapulae. 

In  the  third,  the  splenii  and  serrati  postici. 

In  the  fourth,  the  erector  spinae,  sacro-lumbales,  longissimus  dorsi. 
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cervicalis  ascendens,  transversalis  colli,  trachelo-mastoideus,  and 
complexus. 

In  the  fifth,  the  semi-spinales  dorsi  and  colli,  recti  and  obliqui. 

In  the  sixth,  the  interspinales,  intertransversales,  multifidus  spinse, 
and  levatores  costarum. 

Dissection. — The  subject  being  turned  prone,  the  chest  and  abdomen  should  be 
supported  by  blocks,  and  the  arms  allowed  to  hang  over  the  sides  of  the  table. 
An  incision  may  be  made  through  the  integument,  along  the  spinal  column, 
from  the  occipital  protuberance  to  the  sacrum.  This  should  be  bounded  at  its 
superior  extremity  by  a transverse  incision,  carried  outwards  to  the  mastoid 
process,  and  below  by  another  extended  along  the  spine  of  the  ilium.  The 
intervening  space  may,  in  the  next  place,  be  intersected  by  two  lines  • one 
drawn  from  the  first  dorsal  vertebra,  over  the  spine  of  the  scapula,  the  other 
commencmg  at  the  last  dorsal  vertebra,  and  carried  horizontally  outwards. 

As  the  space  here  marked  out  is  so  very  extensive,  it  may  be  advisable  to 
make  an  incision  obliquely  upwards  from  the  last  dorsal  vertebra  to  the  spine  of 
the  scapula,  which  wiU  correspond  with  the  lower  border  of  the  trapezius 
muscle ; and  the  dissection  may  be  commenced  by  raising  the  angular  flap  of 
skin  thus  included,  proceeding  in  the  direction  of  the  fibres  of  that  muscle,  that 
is  to  say,  from  below  upwards  and  outwards.  The  other  portions  of  integument 
should  be  successively  raised,  taking  care  to  expose  accurately  the  tendinous 
fibres  where  they  arise  from  the  spinous  processes,  as  they  afford  a guide  to  the 
fleshy  part  of  the  muscle. 

when  the  latissimus  and  trapezius  have  been  exposed  and  examined  in  their 
entire  e.xtent,  which  will  take  some  time,  in  consequence  of  the  quantity  of 
surface  that  is  to  be  gone  over,  they  are  to  be  removed,  in  order  to  bring  into  view 
the  muscles  that  lie  beneath  them. 

FIRST  LAYER  OF  DORSAL  MUSCLES. 

The  trapezius  (fig.  180,^)  (cucullaris  ;*  occipito-dorsi-acromialis)  is 
a flat  thin  triangular  muscle  of  considerable  extent,  which  is  placed 
immediately  under  the  skin  along  the  posterior  part  of  the  neck,  as 
well  as  of  the  back  and  shoulder.  If  the  two  muscles  of  this  name 
be  taken  together,  they  represent  a four-sided  figure,  (hence  the 
name,)  two  angles  of  which  correspond  with  the  points  of  the 
shoulders,  one  with  the  occipital  protuberance,  and  the  fourth  with 
the  spinous  process  of  the  last  dorsal  vertebra. 

The  trapezius  arises,  1,  from  the  occipital  protuberance,  and  from 
about  a third  of  the  curved  line,  extending  forwards  from  it;  2,  in  the 
cervical  region,  from  a tendinous  band,  called  ligamentum  nuchre;  3, 
from  the  spinous  process  of  the  last  cervical,  and  all  those  of  the 
dorsal  vertebrae,  as  w^ell  as  from  the  supra-spinous  ligament.  From 
these  different  points  of  origin  the  fibres  proceed  towards  their  insertion 
into  the  clavicle,  the  acromion  process,  and  the  spine  of  the  scapula, 
following  very  different  directions ; those  from  the  occiput  inclining 
downwards  and  outwards,  and  those  from  the  lower  part  of  the  back 
upwards  and  outwards,  the  obliquity  of  each  set  diminishing,  so  that 
those  intermediate  between  the  two  extremes  become  horizontal. 
The  superior  fibres  turn  forwards  a little,  and  are  inserted  into  the 
external  third  of  the  clavicle;  the  middle  pass  transversely  to  the 
upper  border  of  the  aci’omion  process ; whilst  the  inferior  ones  ascend 

* “Cucullaris  dicitur,  quod  cum  conjuge  suo  cucullos  monachorum  non  inepte  exprimat.” 
Spigelius,  “ De  Hum.  Corp.  Fabr.”  1.  4,  § 13. 
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[Fig.  180. 


The  first  and  second  and  part  of  the  third  layer  of  muscles  of  the  back;  the  first  layer  beinj 
shown  upon  the  right,  and  the  second  on  the  left  side.  1.  The  trapezius  muscle.  2.  The  tendi- 
nous portion  which,  with  a corresponding  portion  in  the  opposite  muscle,  forms  the  tendinous 
ellipse  on  the  back  of  the  neck.  3.  The  acromion  process  and  spine  of  the  scapula.  4.  The 
latissimus  dorsi  muscle.  5.  The  deltoid.  6.  The  muscles  of  the  dorsum  of  the  scapula,  infra- 
spinatus, teres  minor,  and  teres  major.  7.  The  external  oblique  muscle.  8.  The  gluteus 
medius.  9.  The  glutei  maximi.  10.  The  levator  anguli  scapulae.  11.  The  rhomboideus 
minor.  12.  The  rhomboideus  major.  13.  The  splenius  capitis;  the  muscle  immediately  above, 
and  overlaid  by  the  splenius,  is  the  coraplexus.  14.  The  splenius  colli,  only  partially  seen;  the 
common  origin  of  the  splenius  is  seen  attached  to  the  spinous  processes  below  the  lower  border 
of  the  rhomboideus  major.  15.  The  vertebral  aponeurosis.  16.  The  serratus  posticus  inferior. 
17.  The  supra-spinatus  muscle.  18.  The  infra-spinatus.  19.  The  teres  minor  muscle.  20.  The 
teres  major.  21.  The  long  head  of  the  triceps,  pa.ssing  between  the  teres  minor  and  major  to 
the  upper  arm.  22.  The  serratus  magnus,  proceeding  forwards  from  its  origin  at  the  base  of  the 
scapula.  23.  The  internal  oblique  muscle. — W.] 

to  reach  the  upper  border  of  the  spine,  to  which  they  are  attached  as 
far  back  as  the  triangular  surface  at  which  it  commences. 

Structure : — the  trapezius  is  fleshy  in  the  greater  part  of  its  extent, 
and  tendinous  at  its  attachments.  The  tendinous  fibres  by  which  the 
muscle  arises  are  rather  short  along  the  interval  from  the  last  dorsal 
vertebra  as  high  as  the  fourth ; there  they  lengthen  gradually,  but 
opposite  the  fourth  cervical  vertebra  they  again  acquire  about  the 
same  extent,  so  that  in  the  interval  between  these  points  the  tendinous 
part  is  extensive,  and,  if  the  two  muscles  are  dissected  at  the  same 
time,  the  tendons  of  both  together  will  be  seen  to  have  an  oval  or 
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elliptic  form.  Again,  the  muscle  is  attached  to  the  occiput  by  fibro- 
cellular  membrane,  which  from  its  close  connexion  with  the  dense 
cellular  structure  beneath  the  skin,  and  from  its  wanting  the  lustre  of 
tendon,  is  often  inadvertently  removed  by  the  dissector.  At  the  in- 
sertion to  the  spine  of  the  scapula,  near  the  base  of  that  bone,  will 
likewise  be  found  a tendinous  piece  which  receives  the  lowest  muscular 
fibres,  and  glides  over  the  smooth  triangular  surface  on  that  part  of 
the  bone  by  means  of  a synovial  bursa. 

This  large  muscle  is  covered  by  dense  cellular  membrane,  which 
alone  separates  it  from  the  skin,  so  that  in  the  living  body  its  outline 
is  readily  discerned  when  in  action.  It  conceals  in  part  or  altogether 
the  following  muscles,  viz.,  the  complexus,  the  splenii,  levator  anguli 
scapulae,  the  supra-spinatus,  infra-spinatus,  the  rhomboidei,  and  the 
latissimus  dorsi  (a  small  part).  The  anterior  border,  which  may 
be  said  to  turn  forward  near  the  clavicle,  forms  one  of  the  limits  of 
the  posterior  triangular  space  at  the  side  of  the  neck. 

The  trapezius  is  not  unfrequently  shorter  than  usual,  and  the  number  of  dorsal 
vertebrae  with  which  it  is  connected  may  be  found  diminished  even  to  six  or 
seven.  In  a very  muscular  body  Tiedemann*  found  the  trapezius  and  some 
other  muscles  (the  pectoralis  major  and  gluteus  maximus)  to  a certain  degree 
doubled  (an  additional  muscular  layer  of  some  extent  being  under  the  ordinary 
one). — And  here  it  may  be  mentioned,  that,  where  the  muscular  development  is 
large,  added  slips  or  portions  will  often  be  found  in  cormexion  with  several  of  the 
muscles. 

Ligamentum  nuchcB  (ligamentum  cervicis). — From  the  line  of  union 
of  the  two  trapezii  along  the  neck,  a band  of  condensed  cellular  mem- 
brane, mixed  with  tendinous  fibres,  projects  forwards,  so  as  to  reach 
the  spinous  processes  of  the  vertebrse,  forming  a septum  between  the 
sets  of  muscles  on  each  side  of  the  middle  line.  It  is  attached  by 
its  upper  extremity  to  the  occipital  protuberance,  by  the  lower  to 
the  spinous  process  of  the  seventh  cervical  vertebra  ; its  posterior 
border  is  blended  with  the  fibres  of  the  trapezii,  whilst  the  anterior 
is  fixed  to  the  spinous  processes  of  the  last  six  cervical  vertebras. 
This  structure  is  usually  named  as  above.  In  the  human  subject 
it  can  only  be  considered  as  a rudiment  of  that  peculiar  elastic 
band  which  serves  to  sustain  the  weight  of  the  head  in  the  lower 
animals. 

The  latissimus  dorsi,  (fig.  180,*)  (dorsi-lumbo-sacro-humeralis,)  as 
its  nfme  implies,  is  of  considerable  extent,  for  it  occupies  the  whole  of 
the  posterior  part  of  the  lumbar  region,  and  the  lower  half  of  the 
dorsal.  It  is  flat,  broad,  and  thin  in  the  greater  part  of  its  extent,  but 
it  gradually  becomes  contracted  into  a narrow  fasciculus  towards  its 
insertion  into  the  humerus. 

It  arises  by  tendinous  fibres,  1,  from  the  spinous  processes  of  five  or 
six  lower  dorsal  vertebrae,  from  all  those  of  the  lumbar  region  and  of 
the  sacrum,  and  from  the  supra-spinous  ligament : over  the  sacrum 
the  aponeurosis  is  blended  with  the  tendon  of  the  erector  spinae.  The 
muscle  takes  origin  likewise,  2,  from  the  external  border  of  the  crista 
ilii  (its  posterior  third) ; 3,  and  by  fleshy  digitations  from  the  last  three 


* “ Deutsches  Archiv.”  1818. 
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or  four  ribs,  where  they  are  interposed  between  similar  processes  of 
the  obliquus  externus.  The  tendinous  fibres  from  the  two  first  lines 
of  origin  form  by  their  intertexture,  or  union,  a broad  aponeurosis, 
from  which  the  fieshy  fibres  proceed,  converging  towards  the  axilla. 
The  fibres  at  the  upper  part  are  the  shortest,  and  pass  almost  horizon- 
tally outwards  over  the  lower  angle  of  the  scapula,  from  which  it 
frequently  receives  a fasciculus  of  fleshy  fibres ; those  lower  down 
become  longer  and  incline  from  below  upwards,  gradually  increasing 
in  the  degree  of  their  obliquity  ; finally,  those  which  are  attached  to 
the  ribs  ascend  almost  vertically.  By  this  convergence,  the  fibres 
form  a narrow  and  thick  fasciculus.  This  rests  on  the  teres  major, 
which  it  accompanies  towards  the  axilla,  but  gradually  folding  on 
itself,  (the  fibres  from  below  passing  under  or  in  front  of  those  from 
above,  and  eventually  above  them,)  it  likewise  turns  on  that  muscle, 
so  as  to  get  to  its  anterior  aspect,  and  is  inserted  into  the  bicipital 
groove  in  the  humerus  by  means  of  a tendon  about  two  or  three  inches 
long.  The  flat  tendon  by  which  the  latissimus  dorsi  is  inserted  bec*oines 
united,  particularly  by  its  lower  border,  with  that  of  the  teres  major: 
it  ascends  higher  than  this  muscle,  and  also  lies  nearer  to  the  brachial 
vessels. 

Structure: — tendinous  along  its  point  of  origin  from  the  spine  and 
the  ilium,  aponeurotic  in  the  lumbar  region,  tendinous  at  its  insertion, 
fleshy  in  the  rest  of  its  extent, — where  it  lies  over  the  ribs,  the  angle 
of  the  scapula,  and  the  fold  of  the  axilla. 

The  latissimus  dorsi  is  covered  by  the  trapezius  at  its  dorsal  origin, 
and  is  subcutaneous  in  the  rest  of  its  extent,  except  where  it  ascends 
into  the  axilla.  The  anterior  surface  rests  on  part  of  the  rhomboideus 
major,  infra-spinatus,  teres  major,  tbe  serratus  posticus  inferior,  and 
the  deep  lumbar  muscles ; and,  between  the  crest  of  the  ilium  and  the 
last  rib,  its  tendon  is  united  with  the  fascia  lumborum,  and  binds  down 
the  erector  spinee  muscle.  The  internal  border  is  blended  with  the 
fibres  of  the  corresponding  muscle,  along  the  middle  line.  The  supe- 
rior border  is  free,  and  describes  a slight  curve,  whose  concavity  looks 
upwards — between  it  and  tbe  margins  of  the  trapezius  and  the  rhom- 
boid may  in  some  positions  of  the  arm  be  observed  a small  angular 
space  in  which  the  intercostal  muscles  are  not  covered  by  other 
muscles;  the  anterior  one,  also  free  in  the  greater  part  of  its  extent, 
slightly  overlaps  the  obliquus  externus  below,  and  higher  ug  the 
serratus  magnus ; on  the  humerus  the  tendon  is  in  contact  with  the 
axillary  vessels  and  nerves. 

The  latissimus  dorsi,  like  most  other  muscles  of  the  back,  varies  in  the  extent 
of  connexion  with  the  bones  ; thus : the  number  of  dorsal  vertebrae  to  which  it  is 
attached  varies  from  four  to  seven  or  eight,  and  the  number  of  the  ribs  is  not 
constant,  as  has  been  already  mentioned.  A muscular  band  is  often  seen  to 
stretch  from  this  muscle  across  the  axilla  to  its  anterior  part,  where  it  terminates 
variously — in  the  tendon  of  the  greater  pectoral,  or  the  coraco-brachialis  muscle, 
or  in  the  fascia. 

Actions. — The  trapezius  and  latissimus  dorsi  direct  or  influence  the  motion  of 
several  parts,  as  must  be  evident  from  the  e.xtent  of  their  attachments.  If  the 
shoulders  be  fixed,  the  trapezii  muscles^  acting  together,  draw  the  head  directly 
backwards ; but,  if  only  one  of  them  acts,  it  inclines  the  head  to  the  correspond- 
ing side.  If  the  head  be  fixed,  the  superior  part  of  the  trapezius  elevates  the 
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point  of  the  shoulder,  and  sustains  it  in  that  position,  as,  when  a burden  is  sup- 
ported upon  it ; but  if  the  effort  required  be  considerable,  or  if  it  must  be  conti- 
nued for  any  length  of  time,  the  co-operation  of  the  serratus  magnus  becomes 
indispensable.  It  would  appear  at  first  sight,  from  a mere  inspection  of  the  fibres 
of  this  muscle,  that  those  in  the  middle  part  of  it  could  draw  the  scapula  directly 
backwards,  and  the  lower  ones  draw  it  downwards.  This,  however,  is  far  from 
being  the  fact.  As  the  muscle  is  attached  to  the  spine  of  the  scapula  and  the 
acromion,  it  will  rather,  in  consequence  of  the  obliquity  of  the  direction  of  these 
processes,  communicate  a certain  degree  of  rotatory  motion  to  the  whole  bone, 
by  means  of  which,  when  the  acromion  ascends,  the  posterior  angle  descends, 
and  the  inferior  one  comes  forward ; and,  should  the  acromion  be  made  to  resume 
its  previous  position,  the  inferior  angle  will  move  backwards,  the  superior  one 
upwards.  The  scapula,  then,  by  the  action  of  the  trapezius  alone,  cannot  be 
made  to  ascend  or  descend,  to  go  backwards  or  forwards,  in  such  a way  that  the 
direction  of  its  different  parts  may  remain  exactly  parallel,  in  their  new  situations, 
to  those  which  they  had  previously  occupied : — this  bone  will,  on  the  contrary, 
be  found  to  rotate,  as  it  were,  on  a pivot  driven  through  the  centre  of  its  dorsum. 
To  draw  the  scapula  directly  backwards  requires  the  combined  effort  of  the  tra- 
pezius and  rhomboid  muscles;  for,  as  their  fibres  decussate,  the  direction  of  the 
one  being  obliquely  downwards,  that  of  the  other  upwards,  the  bone,  by  their 
combmed  action,  is  made  to  move  in  the  direction  of  the  dieigonal  of  their  forces, 
that  is  to  say,  towards  the  spinal  column. 

The  latissimus  dorsi,  when  it  acts  on  the  shaft  of  the  humerus,  necessarily 
draws  it  downwards,  and  gives  it  at  the  same  time  a rotatory  motion  on  its  own 
axis,  particularly  if  it  had  been  previously  everted,  or  turned  outwards.  When 
the  shoulder  and  arm  are  rendered  fixed,  the  muscle  acts  in  various  ways  on  the 
trunk.  Thus  it  assists  in  forcible  inspiration,  by  drawing  on  the  lower  ribs  and 
elevating  them.  By  conspiring  with  the  abdominal  and  great  pectoral  muscles, 
it  elevates  and  sustains  the  body  in  the  effort  of  climbing ; and,  when  an  indivi- 
dual is  constrained  to  resort  to  the  assistance  of  crutches,  the  latissimus  and  pec- 
toralis  major  are  the  chief  agents  in  progression. 

The  trapezius  and  latissimus  dorsi,  more  particularly  the  latter,  can  act  under 
certain  circumstances  on  the  spine,  preparatory  to  which  the  shoulder  and  arm 
must  become  (at  least  relatively)  the  fixed  points  of  their  attachment.  When  a 
man  walks  close  to  the  margin  of  a raised  footpath,  or  of  a curbstone,  and  hap- 
pens to  incline  a little  beyond  it,  the  body  becomes  curved  to  that  side,  and  by 
its  own  weight  would  carry  him  over  it,  if  a particular  effort  were  not  made  to 
prevent  such  an  occurrence.  For  this  purpose  the  arm  of  the  opposite  side  is,  as 
it  were,  instinctively  thrown  out  somewhat  from  the  body,  so  as  to  render  the 
insertion  of  the  latissimus  dorsi  into  that  bone  its  fixed  point  of  attachment.  Thus 
sustained,  the  fibres  of  the  muscle  are  enabled  to  act  on  the  spine,  and,  by  pull- 
ing on  those  parts  of  it  which  are  curved,  they  draw  them  into  a right  line  with 
the  rest,  and  so  restore  the  equilibrium  of  the  body. 

SECOND  LAYER. 

Dissection. — ^To  expose  the  rhomboid  muscles  and  the  levator  scapulae,  the  tra- 
pezius must  be  removed.  For  this  purpose,  the  fibres  of  the  trapezius  may  be 
detached  from  their  connexion  with  the  clavicle  and  spine  of  the  scapula,  and 
reflected  back  to  the  spine.  This  will  be  found  easier  than  the  usual  plan  of  de- 
taching it  from  the  latter,  both  because  it  is  there  very  thin,  and  also  because  its 
fibres  are  connected  with  those  of  the  rhomboid  muscle.  Its  dorsal  portion  con- 
ceals the  rhomboidei,  and  part  of  the  latissimus  dorsi;  and  the  cervical,  the 
levator  scapulae,  the  splenius,  and  complexus.  These  may  be  dissected  in  the 
course  of  their  fibres,  as  the  trapezius  is  being  reflected  back  towards  the  middle 
line,  where  it  may  be  separated  from  its  fellow  of  the  opposite  side  along  the  cer- 
vical region,  so  as  to  expose  the  ligamentum  nuchae.  In  doing  this,  insert  the 
edge  of  the  knife  under  the  muscle  at  the  occiput,  and  draw  it  from  above  down- 
wards, in  the  line  of  the  spinous  process. 

The  rhomboideus  muscle  (rhomboides ; dorso-scapularis)  is  usually 
divided  into  two  muscles,  though  they  lie  on  the  same  plane,  are  similar 
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in  structure  and  use,  and  are  separated  only  by  a slight  cellular  interval. 
It  is  extended  obliquely  from  the  spinous  processes  of  the  lower  cer- 
vical and  upper  dorsal  vertebrae,  to  the  base  of  the  scapula. 

The  rhomboideus  minor  (fig.  180,“)  arises  from  the  spinous  process  of 
the  seventh  cervical  vertebra,  and  from  the  ligamentum  nuchae,  its 
fibres  being  also  closely  united  with  those  of  the  trapezius.  It  inclines 
downwards  and  outwards,  to  be  inserted  into  that  part  of  the  base  of 
the  scapula  which  corresponds  with  the  triangular  surface  from  which 
the  spine  commences. 

Rhomboideus  mojord^ — This  is  three  or  four  times  broader  than  the 
other,  placed  in  close  contact,  and  immediately  below  it.  It  arises 
from  the  spinous  processes  of  the  four  or  five  upper  dorsal  vertebrae, 
and  their  interspinous  ligaments,  and  is  inserted  into  that  part  of  the 
base  of  the  scapula  included  between  its  spine  and  inferior  angle ; some 
of  the  fibres,  instead  of  being  fixed  to  the  bone,  end  on  a tendon  which 
is  connected  to  the  scapula  above  the  lower  angle,  and  in  consequence 
of  this  arrangement,  the  muscle  may,  in  part,  be  separated  from  the 
bone  without  division  of  its  muscular  or  tendinous  fibres. 

The  rhomboideus  major  is  covered  by  the  trapezius  in  the  greater 
part  of  its  extent,  and  towards  the  lower  part  by  the  latissimus  dorsi ; 
but  when  the  arm  is  drawn  away  from  the  side,  a small  portion  is 
left  uncovered  by  these  muscles,  where  they  diverge  at  the  base  of  the 
scapula.  The  rhomboidei  rest  against  the  serratus  posticus  superior 
and  the  posterior  scapular  artery  with  the  ribs  and  deep  muscles. 

The  levator  anguli  scapuloB^°  (trachelo-scapularis)*  is  placed  along 
the  side  and  posterior  part  of  the  neck,  forming  a long  and  rather 
thick  fasciculus  of  fleshy  fibres.  It  arises  from  the  posterior  tubercles 
of  the  first  three  or  four  cervical  vertebrre,  by  so  many  tendinous 
points.  From  these  the  fleshy  fibres  proceed,  being  at  first  slightly 
separated,  but  soon  united  to  form  a flat  muscle,  which  is  directed 
along  the  side  of  the  neck  downwards  and  a little  backwards,  and  is 
inserted  into  that  part  of  the  base  of  the  scapula  included  between  its 
spine  and  superior  angle. 

The  muscle  is  covered  by  the  sterno-mastoid  muscle  above,  and  by 
the  trapezius  below;  it  rests  on  the  splenius  colli,  transversalis  cervi- 
cis,  and  the  posterior  scapular  artery. 

The  levator  anguli  scapulae  may  be  found  connected  with  but  two  vertebrae,  or 
the  number  may  be  increased  to  five.  A slip  has  been  observed  to  extend  to 
it  from  the  mastoid  process  of  the  temporal  bone  (Theile),  and  from  the  second 
rib  (Meckel).  It  often  appears  as  several  muscles,  the  parts  connected  with  the 
vertebra?  remaining  separate,  even  to  the  place  of  insertion. 

THIRD  LAYER. 

Dissection. — After  having  examined  the  muscles  of  the  second  layer,  they 
must  be  removed  in  order  to  gain  a view  of  those  underneath  them.  lor  this 
purpose,  the  rhomboidei  may  be  detached  from  the  base  of  the  scapula,  and  re- 

* This  muscle  was  known  as  the  “ musculus  patientiae,”  having-  been  so  named  by  Spi- 
gelius  for  the  reason  which  he  thus  expresses  : — “ Secundus,  scapulam  attollens  et  leuator 
dictns,  A me  vero  per  jocum  patientim  musculus,  quod  segrC  ftrentes,  quae  nobis  adiiersa 
accidere,  scapulam  huius  ope,  cum  humero,  paiientiae  amarum  ingeininantes  nomen,  elcu- 
etnus.”— Spigelius,  “ De  h.  corp.  fabr.”  1.  4,  § 13. 


SPLENII. 


373 


fleeted  backwards,  which  is  the  easier  mode  of  attaining  the  end  desired,  and 
avoids  any  risk  of  raising  with  them  the  serratus  superior,  which  is  intimately 
connected  with  their  origin.  The  aponeurosis  of  the  latissimus  dorsi  may  be 
divided  by  an  incision  carried  from  above  downwards,  along  its  middle ; and,  as 
the  external  half  is  reflected  outwards,  its  intimate  connexion  may  be  observed 
with  the  obliquus  abdominis,  along  the  border  of  the  deep  lumbar  muscles.  The 
other  portion  of  the  aponeurosis  may  be  drawn  back  towards  the  spine,  by 
which  means  the  sen'atus  posticus  is  left  rmtouched.  The  serrati  and  their  con- 
necting membrane  may  then  be  inspected. 

Serratus  posticus  superior  (cervici-dorso-costalis)  is  placed  under 
cover  of  the  rhomboideus ; it  is  flat,  and  very  thin.  It  arises  from  tlie 
ligamentum  nuchse,  the  spinous  process  of  the  last  cervical,  and  from 
those  of  two  or  three  upper  dorsal  vertebrae,  by  a thin  aponeurosis, 
which  inclines  downwards  and  outwards,  and,  becoming  muscular,  is 
inserted  by  four  fleshy  digitations  into  the  bodies  of  the  second,  third, 
fourth,  and  sometimes  fifth  ribs,  a little  beyond  their  angles.  Its 
direction  is  obliquely  downwards  and  outwards,  resting  on  the  deep 
muscles  and  the  angles  of  the  ribs.  The  aponeurosis  forms  a large 
part  of  this  little  muscle. — It  is  covered  by  the  rhomboid  and  levator 
anguli  scapulae,  and  lies  against  the  deeper  muscles  of  the  back.  The 
vertebral  aponeurosis  is  occasionally  found  to  be  connected  with  it. 

Serratus  posticus  inferior  (fig.  180,®)  (dorsi-lumbo-costalis). — This  is 
broader  than  the  preceding  muscle,  from  w'hich  it  is  separated  by  a 
considerable  interval,  as  one  of  them  corresponds  with  the  upper,  the 
other  with  the  lower  ribs.  It  arises  from  the  spinous  processes  and 
interspinous  ligaments  of  the  last  two  dorsal  and  two  or  three  upper 
lumbar  vertebrae,  by  a thin  aponeurosis,  which  forms  the  greater 
part  of  the  muscle.  It  ends  in  a fleshy  lamella,  which  is  inserted 
by  four  broad  digitations  into  tbe  bodies  of  the  last  four  ribs.  Its 
direction  is  oblique  upwards  and  outwards.  The  posterior  surface 
is  covered  bv  the  latissimus  dorsi,  with  whose  tendon  the  aponeurotic 
part  is  firmly  united  for  some  extent ; the  anterior  rests  on  the 
deep  lumbar  muscles.  The  upper  margin  is  connected  with  the  ver- 
tebral aponeurosis. 

Vertebral  aponeurosis. — On  the  same  plane  with  the  serrati  is  a thin, 
semitransparent  lamellre  thus  named,  which  forms  a septum  between 
the  third  and  fourth  layer  of  muscles,  separating  those  which  belong 
to  the  shoulder  and  the  arm  from  those  which  support  the  spine  and 
head.  Its  fibres  are  for  the  most  part  transverse;  some,  however,  take 
a contrary  direction.  It  is  connected  below  with  the  inferior  serratus, 
and  above  passes  usually  beneath  the  superior  serratus ; and  as  the 
two  muscles,  with  their  connecting  aponeurosis,  are  stretched  from  the 
spinous  process  to  the  angles  of  the  ribs,  they  form  with  the  vertebral 
grooves  a sort  of  angular  canal,  in  which  are  lodged  the  long  extensor 
muscles. 

The  splenius  muscle  (fig.  180,)  is  placed  obliquely  along  the  poste- 
rior part  of  the  neck,  diverging  from  the  muscle  of  the  opposite  side, 
near  the  occiput,  so  that  the  two  leavq  between  them  an  interspace, 
in  which  the  muscles  beneath  (complex!)  come  into  view.  The  sple- 
nius is  extended  from  the  spinous  processes  of  the  upper  dorsal  and 
lower  cervical  vertebrae,  to  the  side  of  the  base  of  the  skull,  and  the 
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transverse  processes  of  the  superior  cervical  vertebras.  This  separation 
at  the  superior  attachment  lias  given  occasion  for  the  division  of  this 
muscle  into  two  parts;  the  lower  being  named  splenius  colli,  the  upper 
splenius  capitis. 

The  splenius  coIli^‘^  (dorso-trachelius)  arises  from  the  spinous  pro- 
cesses of  four  dorsal  vertebras,  from  the  third  to  the  sixth  inclusive: 
the  fibres  ascend,  forming  a flat,  muscular  plane,  which  is  inserted  by 
separate  points  into  the  transverse  processes  of  the  first  three  cervical 
vertebrae,  close  to  the  origin  of  the  levator  anguli  scapulae. 

The  splenius  capitis^^  (cervico-mastoideus)  is  placed  above  the  pre- 
ceding, and  is  also  broader  and  thicker  than  it.  It  arises  from  the 
spinous  processes  of  the  first  two  dorsal  vertebrae,  and  of  the  seventh 
cervical ; also  from  the  ligamentum  nuchae  opposite  the  sixth,  fifth,  and 
fourth.  From  these  points  its  fibres  proceed  upwards  and  outwards, 
to  be  inserted  into  the  lower  end  of  the  mastoid  process  (which  it  em- 
braces), to  the  posterior  part  of  the  same  process,  and  the  line  curving 
upwards  and  backwards  from  it.  Structure: — tendinous  at  its  attach- 
ments, fleshy  in  the  rest  of  its  extent. 

The  splenius  (the  cranial  and  cervical  parts  being  taken  together) 
is  covered  by  the  trapezius,  the  rhomboid,  and  the  serratus  posticus 
superior  ; by  the  sterno-mastoid  on  the  cranium.  It  conceals,  in  part, 
the  complexus  and  trachelo-mastoid. 

The  splenius  differs,  in  different  cases,  as  to  the  number  of  the  vertebrae  with 
which  it  is  connected ; •and  the  two  parts  into  which  it  is  considered  divisible  vary 
in  the  extent  to  which  they  are  really  distinct  one  from  the  other. 

Actiovs. — The  levator  anguli  scapula  conspires  with  the  rliomboidcus  in  one  of  its 
more  obvious  actions.  When  the  acromion  process  is  elevated,  the  posterior 
angle  of  the  .scapula  is  depressed,  and  the  inferior  one  carried  forwards;  but,  as 
soon  as  the  more  powerful  muscles  cease  to  act,  the  levator  draws  upwards  the 
posterior  angle  of  the  bone,  whilst  the  rhomboid  carries  backwards  and  upwards 
the  inferior  angle,  thus  giving  a slight  rotatory  motion  to  the  whole  bone,  and  at 
the  same  time  depressing  the  acromion  and  point  of  the  shoulder. — If  the  shoulder 
be  fixed,  the  levator  may  incline  the  neck  down  to  the  same  side,  just  as  the  tra- 
pezius draws  the  head  under  the  like  circumstances.  If  the  rhomboid  muscle 
conspires  with  the  middle  and  lower  part  of  the  trapezius,  the  base  of  the  scapula 
will,  by  their  joint  effort,  be  carried  directly  towards  the  spine. 

The  serrati  postici,  in  their  action  on  the  thorax  (which,  from  their  size,  is  ne- 
cessarily insignificant),  are  antagonists.  The  inferior  one  is  enabled,  by  the  di- 
rection of  its  fibre.s,  to  depress  the  ribs,  and  to  assist  in  expiration ; but  the  other 
elevates  the  ribs,  into  which  it  is  inserted. — Moreover,  the  serratus  inferior,  in 
consequence  of  its  connexion  with  the  vertebral  aponeurosis,  probably  exerts 
some  influence  on  the  deeper  muscles,  by  making  that  membrane  tense;  and  the 
serratus  superior  will  produce  a like  effect  when  it  happens  to  be  connected  with 
the  membrane. 

If  the  splenii  muscles  of  both  sides  act  together,  they  draw  the  head  directly 
backwards,  in  which  they  conspire  with  the  complexus  and  trapezius.  When 
those  of  one  side  act  separately,  they  incline  the  head  laterally,  giving  it  at  the 
same  time  a slight  rotatory  motion.  The  complexus,  too,  by  reason  of  the  oblique  , 
direction  of  its  fibres,  can  give  a certain  degree  of  horizontal  motion  to  the  he;'.d,  | 
but  in  a direction  contrary  to  that  of  the  splenii,  as  must  be  evident  from  the  fact,  ; 
that  the  fibres  of  the  one  incline  outwards  as  they  ascend,  and  those  of  the  other 
inwards. 

FOURTH  LAYER. 

Dissection. — When  you  have  sufficiently  examined  the  muscles  of  the  third 
layer,  divide  the  serrati  and  their  aponeurosis  in  the  middle,  and  reflect  the 
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pieces,  one  inwards,  the  other  outwards.  When  this  is  done,  the  sacro-lumhalis 
and  longissimus  dorsi  may  be  traced  from  below  upwards,  by  merely  passing 
the  handle  of  the  scalpel  along  the  cellular  interval  which  separates  them.  The 
next  step  is  to  detach  the  splenii  at  their  origin,  by  an  incision  carried  from  above 
downwards,  close  to  the  spinous  processes.  These  muscles  diverge  at  their 
upper  part,  and  leave  between  them  an  interval,  in  which  the  complexi  are  seen. 
When  the  splenius  has  been  detached  from  the  vertebrse  and  reflected  outwards, 
the  transversalis  cervicis  and  trachelo-mastoideus  can  be  followed  along  the 
neck,  taking  them  as  continuations  of  the  long  dorsal  muscles. 


Erector  sjnnce  (extensor  dorsi-com- 
munis;  sacro-spinalis ; lumbo-costalis)  [Fig.  181. 

(fig.  181). — Beneath  the  vertebral  apo- 
neurosis and  the  serrati  muscles  in  the 
dorsal  region,  beneath  the  tendon  of 
the  latissimus  dorsi  in  the  lumbar,  and 
a layer  of  cervical  fascia  continued 
under  the  trapezius  in  the  cervical,  lie 
the  large  muscles  which  support  the 
trunk  and  the  head  in  the  erect  position 
of  the  body.  These  muscles  generally 
have  little  of  the  distinct  and  indepen- 
dent arrangement  presented  where  the 
joints  are  few,  and  the  extent  of  move- 
ment in  each  well  defined,  as  in  the 
limbs.  On  the  contrary,  as  the  number 
of  joints  in  the  spine  is  very  considera- 
ble, as  the  movement  of  each  is  indis- 
tinct, and  as  many  associate  for  every 
change  in  the  position  or  direction  of 
the  trunk,  the  points  of  attachment  for 
the  muscles  are  very  numerous,  and 
their  fibres  are  short  and  incompletely 
separated  ; insomuch  that  they  are 
more  or  less  conjoined- one  with  another 
from  end  to  end  of  the  yertebral  column. 

The  erector  spinse  is  small  and 
pointed  over  the  sacrum,  where  little 
more  exists  than  the  tendon  of  origin, 
and  becomes  suddenly  enlarged  in  the 
lumbar  region; — and  this  part  may  be 
considered  the  source  from  which 
fibres  spread  upwards  to  the  bones. 

In  the  dorsal  region  it  gradually  lessens, 

being  expended  on  the  vertebrae  and  cheio-mastoideus  8.  The  compiexus. 

the  ribs,  till,  in  the  neck,  no  more  than  9- ;rhe  transversalis  cervicis.  showing  its 
. ’ , , , . origin.  10.  I ne  semi-spinalis  dorsi.  11. 

a vestige  oi  the  lumbar  mass  remains.  The  semi-sninalis  colli.  12.  'I’he  rectus 

Finally,  in  this  situation  there  are  13  The  rectus  posucus 

. , , major.  14.  The  obliquus  superior.  15. 

added,  as  it  were  to  support  the  neck  The  obliquus  inferior.  16.  The  multi- 
and  the  head  in  the  erect  position,  ^^us  spin®  17.  The  levatores  ci^ia- 
. , 1 - •111  • ’’unn.  18.  Intertransversales.  19.  1 he 

special  muscles  Ol  considerable  size  quadratus  lumborum.— W.] 

(splenius  and  compiexus),  between 

which  the  slender  prolongations  of  the  erector  spinse  will  be  found. 


The  fourth  and  fifth,  and  part  of  the 
sixth  layer  of  the  muscles  of  the  back. 
1.  The  common  origin  of  the  erector 
spinae  muscle.  2.  The  sacro-lumhalis. 
3.  The  longissimus  dorsi.  4.  The  spina- 
lis dorsi.  5.  The  cervicalis  ascendens. 
6 The  transversalis  cervicis.  7.  The  tra- 
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Oi'igin  of  the  erector  spinse. — At  the  lower  end,  where  it  is  not 
divided  on  the  surface,  and  where,  the  connexions  being  more  fixed, 
it  must  be  said  to  take  origin,  the  mass  is  covered  by  a broad  thick 
tendon,  the  most  extensive  source  of  its  muscular  fibres.  The  tendon 
is  attached  to  the  spines  of  the  sacrum,  and  to  some  of  the  highest  of 
the  external  row  of  tubercles  on  that  bone — blending,  in  the  latter 
situation,  with  the  sacro-sciatic  ligament,  and  connected  with  the 
origin  of  the  gluteus  maximus  muscle;  it  is  likewise  attached  to  the 
spines  of  most  of  the  lumbar  vertebi'as,  and  to  the  posterior  part  of  the 
crest  of  the  ilium.  Thus  fixed,  the  tendon  gives  origin,  by  the  entire 
of  its  deeper  surface,  to  a lai'ge  part  of  the  great  muscular  mass  ; and 
its  cutaneous  surface  is,  at  the  upper  part,  covered  by  the  aponeurosis 
of  the  latissimus  dorsi,  but  at  a lower  point — over  the  sacrum — the 
two  tendinous  structures  are  united  one  with  the  other,  so  as  to  be  no 
longer  separable.  The  muscular  fibres,  taking  origin  from  the  tendon 
and  from  the  posterior  part  of  the  crest  of  the  ilium  (directly,  and 
through  the  medium  of  fibrous  structure  in  their  substance),  form  a 
single  mass,  to  which  the  name  erector  spinae  might  be  confined.  It 
is  limited  in  front  (towards  the  abdomen)  by  the  transverse  processes 
of  the  lumbar  vertebrae  and  the  layer  of  the  lumbar  fascia  connected 
with  these  processes;  and  divides,  near  the  last  rib,  into  two  parts  of 
unequal  size — one  external,  the  other  internal  and  larger — which  will 
now  be  separately  considered. 

Sacro-lvmbalis  (extensor  dorsi-externus)  (fig.  181,^). — The  external 
and  smaller  portion  of  the  erector  spinae  having  no  direct  connexion  with 
the  sacrum  or  the  lumbar  vertebrae — none,  except  through  the  general 
tendon  of  origin — the  name  by  which  it  is  generally  known  conveys  an 
incorrect  notion  of  its  position  and  connexions.  Separating  from  the 
outer  sideof  the  general  mass  near  the  last  rib, this  muscle  ends  in  a series 
of  tendons  which  lie  on  its  posterior  surface,  and  are  fixed  to  the  ribs 
at  their  angles.  The  tendons  derived  from  the  lumbar  mass  may  be 
said  to  be  exhausted  at  the  middle  of  the  dorsal  region  (at  the  sixth  or 
seventh  rib) ; but  the  muscle  is  reinforced  by  bundles  of  muscular 
fibres,  which  take  origin  from  the  upper  margins  of  all  the  ribs  by 
thin  flat  tendons;  and,  by  means  of  these  additions,  the  sacro-lumbalis 
is  continued  to  the  higher  ribs,  as  well  as  to  the  transverse  processes 
of  some  of  the  cervical  vertebrae.  There  is  no  separation  between 
these  accessory  bundles,  but  they  are  usually  considered  to  form  two 
muscles,  which  are  named  “ accessorius”  and  “ cervicalis  descendens.” 

Accessorius  ad  sacro-lumbalem. — The  bundles  of  muscular  fibres, 
derived  from  the  lower  six  or  eight  ribs,  are  known  under  this  name. 
They  commence  by  flat  tendons  connected  with  the  upper  margins  of 
the  ribs,  and,  again  ending  in  tendons,  constitute  that  part  of  the  I 
sacro-lumbalis  which  is  inserted  into  the  higher  ribs.  To  expose  the 
accessorius,  the  lower  part  of  the  sacro-lumbalis  (beneath  which  it 
lies)  must  be  separated  from  the  longissimus  dorsi,  and  turned 
outwards. 

Cervicalis  descendens  v.  ascendens.® — Thus  are  named  the  acces-  | 
sory  slips,  taking  origin  from  four  or  five  of  the  higher  ribs,  and  con- 
tinued upwards  to  terminate  on  the  transverse  processes  of  three  or 
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four  cervical  vertebrae.  This  part  of  the  muscle  lies  to  the  inner  side 
of  the  tendons  of  the  sacro-lumbalis,  which  terminates  on  the  highest 
ribs,  and  is  recognised  by  this  position  and  its  muscular  appearance. 
In  the  neck  it  is  overlapped  by  the  levator  anguli  scapulas  lying  be- 
tween it  and  the  complexus.  It  blends  with  the  transversalis  cervicis 
— an  elongation  from  the  muscle  to  be  next  described, — and,  if  long 
enough,  with  the  cervical  insertion  of  the  splenius. 

Some  anatomists,  considering  the  name  sacro-lumbalis  not  an  appropriate  one 
for  the  muscle,  have  suggested  substitutes,  e.  g.  sacro-costalis ; ilio-costalis 
(Theile).  But  neither  of  these  is  unobjectionable ; and  indeed  the  points  of  at- 
tachment of  the  muscle  are  so  numerous  that  any  name  derived  from  them  must 
either  be  imperfect  or  very  long. 

Under  the  name  “ cervicalis  descendens,”  Diemerbroeck*  described  the  fibres 
connected  with  the  cervical  vertebrae  and  with  all  the  ribs ; but  he  regarded  them 
as  descending  from  the  vertebrae  to  the  ribs,  and  having  the  opposite  direction  to 
the  sacro-lumbalis.  The  contrary  direction  of  its  two  sets  of  fibres  this  anatomist 
held  to  account  for  the  opposite  effects  ascribed  to  the  sacro-lumbalis  muscle, 
namely,  the  alternately  raising  and  depressing  the  ribs  in  mspiration  and  expira- 
tion. (Stenonis,!  it  should  be  observed,  had  previously  given  an  account  of  the 
fibres  on  the  ribs,  now  known  as  the  accessorius.)  The  name  thus  applied  to  all 
the  accessory  part  of  the  sacro-lumbalis  was  subsequently  appropriated  to  the 
upper  portion  of  it,  which  is  commonly  described  as  extending  from  below  up- 
wards, and  on  this  account  it  was  that  Meckel  suggested  the  alteration  to  cervi- 
calis “ ascendens.” 

Longissimus  dorsi.^ — The  internal  larger  and  longer  portion  of  the 
erector  spinae  is  attached  to  parts  situated  internally  to  those  which 
receive  the  sacro-lumbalis,  viz.,  the  lumbar  vertebrae,  the  dorsal  ver- 
tebrae, and  the  ribs  within  their  angles.  While  the  muscular  mass  of 
the  lumbar  region  is  yet  undivided,  its  inner  part  (which  may  be  as- 
signed to  the  longissimus  dorsi)  is  inserted  into  the  whole  length  of 
the  transverse  processes  of  the  lumbar  vertebrae  on  their  posterior 
aspect,  including  the  tubercles  (processus  accessorii)  projecting  from 
the  processes  near  their  bases  and  the  small  depressions  internal  to 
them.  Fibres  will  likewise  be  found  inserted  beyond  the  transverse 
processes  to  the  layer  of  the  lumbar  fascia  connected  with  their  points ; 
and  this  part,  with  the  preceding,  forms  one  broad  insertion. 

In  the  dorsal  region,  the  longissimus  dorsi  is  attached  to  the  extre- 
mities of  the  transverse  processes  of  all  the  dorsal  vertebrae,  and  to  a 
less  number  (varying  from  seven  to  eleven)  of  the  ribs  within  their 
angles.  This  muscle  is  continued  upwards  to  the  neck  and  to  the 
cranium  by  a slender  accessory  portion,  which  is  described  as  two 
muscles — transversalis  cervicis,  and  trachelo-mastoid. 

Transversalis  cervicis.^ — This  slender  part  is  placed  at  the  inner 
side  of  the  longissimus  dorsi,  and  arises  from  the  ends  of  the  transverse 
processes  of  the  highest  dorsal  vertebrae,  and  occasionally  the  last 
cervical,  (about  five  altogether,  but  the  number  and  their  position  are 
very  variable,)  and  is  inserted  into  the  transverse  processes  of  about 
four  cervical  vertebrae  above  the  last.  It  blends  with  the  cervicalis 
descendens,  and  still  more  with  the  trachelo-mastoid,  with  which  latter 
the  fibres  are  in  great  part  continuous. 

* “Anat.  corp.  hum.”  1.  5,  c.  6. 

t “ De  musculis  observationum  specimen”  in  Mangetus,  “ Bibliotheca  Anatom.”  t.  2, 
p.  528. 
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The  trachelo-masloid  muscle^  (part  of  the  complexus ; complexus 
minor),  the  continuation  of  the  longissimus  dorsi  to  the  head,  extends, 
as  the  name  implies,  from  the  neck  to  the  mastoid  process  of  the  tem- 
poral bone.  Placed  to  the  inner  side  of  the  transversalis  cervicis,  and 
inseparable  from  it,  except  with  the  aid  of  a knife,  it  arises  from  the 
last  three  or  four  cervical  vertebrre — the  tendons  being  attached  to  or 
immediately  near  the  oblique  processes.  The  narrow  flat  muscle, 
constructed  from  the  several  small  points  of  origin,  and  frequently 
crossed  by  a tendinous  intersection,  is  inserted  into  the  posterior  mar- 
gin of  the  mastoid  process  under  the  splenius  and  sterno-mastoid 
muscles.  It  conceals  partly  the  complexus  and  the  obliqui  capitis; 
and,  oh  the  cranium,  the  occipital  artery  crosses  immediately  beneat.h 
it,  or,  as  not  unfrequently  happens,  over  it. 

The  spinous  processes  of  the  superior  lumbar  and  the  dorsal  verte- 
bras, hitherto  left  unoccupied  by  the  large  muscles,  (erector  spinse  and 
its  divisions,)  have  connected  with  them  a series  of  tendinous  fibres, 
which  are  in  reality  a part  of  the  longissimus,  but  are  described  as  a 
distinct  m.uscle  as  follows: — 

Spinalis  dorsi.* — Placed  at  the  inner  side  of  the  longissimus  dorsi, 
and  connected  exclusively  with  the  spinous  pi’ocesses,  (whence  the 
name,)  this  little  muscle  arises  by  tendons  (three  or  four  in  number,) 
from  the  first  two  lumbar  and  the  lowest  dorsal  vertebrae;  and  the 
slender  bundle  of  muscular  fibres,  which  springs  from  the  tendons, 
ends  by  being  connected  with  the  higher  dorsal  vertebrae,  the  number 
of  attachments  varying  from  four  to  eight.  The  spinalis  is  separable 
from  the  longissimus  dorsi  only  by  artificial  means;  and  it  is  connected 
with  the  muscle  beneath  it — the  semi-spinalis. 

Spinalis  cervicis  (interspinales  supernumerarii, — Albinus).  In  this 
place  must  be  mentioned,  because  of  the  analogy  with  the  spinalis 
dorsi,  a small  muscle,  like  it  exclusively  connected  with  the  spines  of 
the  vertebrae.  The  fibres  have  seldom  the  same  arrangement  in  two 
bodies,  and  they  often  differ  on  both  sides  of  the  same  body.  But  it 
may  be  said  that  the  muscle  arises  by  tendinous  or  fleshy  fibres, 
forming  from  two  to  four  heads,  from  the  spinous  processes  of  the  fifth 
and  sixth  cervical  vertebrae,  or  likewise  from  others  in  the  immediate 
neighbourhood  of  these,  including  one  or  two  dorsal,  and  is  again 
fixed  by  tendons  into  the  spine  of  the  axis,  and,  in  some  instances,  to 
the  two  vertebrae  next  below  it.  The  spinalis  cervicis  is  connected 
with  the  semi-spinalis  and  the  ligamentum  nuchae. 

This  muscle  is  sometimes  placed  over  the  spinous  processes,  and  hence  has 
been  named  super-spinalis  (Cowper).  It  may  be  reduced  to  a single  slip;  and 
not  unfrequently  is  altogether  wanting.  Its  absence  was  found  to  occur  in  five 
cases  out  of  twenty-four.* 

Complexus^  (trachelo-occipitalis)  is  a thick  and  rather  broad  muscle, 
situated  upon  the  posterior  part  of  the  cervical  region.  It  is  directed 
obliquely  inwards  from  the  transverse  processes  towards  the  spines 
and  the  middle  line,  so  that  the  two  muscles  of  this  name  approach 

* A detailed  account  of  a series  of  observations  made  with  respect  to  this  muscle,  by 
MM.  Henld  and  Heilenbeck,  will  be  found  in  Mailer’s  “ Archiv.  f.  Anat.  Physiol.,”  «&c. 
1837. 
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one  another,  whereas  the  fibres  of  the  splenius,  which  cover  it,  have 
the  opposite  direction,  and  the  complexi,  therefore,  are  partly  seen  in 
the  interval  left  between  the  splenii  of  both  sides  as  they  diverge  to 
their  connexion  with  the  sides  of  the  cranium.  The  complexus  arises 
by  about  seven  tendinous  points  from  the  posterior  and  upper  part  of 
the  transverse  processes  of  the  first  three  dorsal  and  seventh  cervical 
vertebrae,  and  from  the  oblique  or  articular  processes  of  three  more 
cervical  (covering  the  joints  and  adhering  to  the  ligamentous  fibres 
which  support  them).  The  muscular  fibres  are  soon  aggregated  into 
a mass,  which  is  directed  upwards  and  inwards  to  be  inserted  between 
the  two  curved  lines  of  the  occipital  bone.  Above  its  middle  the  mus- 
cle is  partially  intersected  by  a transverse  tendinous  intersection. 

The  muscle  is  covered  by  the  trapezius,  splenius,  and  the  slender 
muscles  attached  to  the  transverse  processes  of  the  cervical  vertebrae; 
and  is  crossed  by  the  occipital  artery.  It  conceals  the  semi-spinalis 
colli,  the  posterior  recti  and  obliqui  capitis,  together  with  the  deep 
artery  of  the  neck  and  several  nerves,  some  of  which  (last)  perforate  it. 

Biventer  cervicis. — Close  by  the  inner  border  of  the  complexus,  and 
in  most  cases  forming  a part  of  it,  is  a long  fasciculus,  consisting  of 
two  fleshy  bellies  united  by  a tendon,  and  hence  named  as  above. 
The  low'er  end  presents  from  two  to  four  tendinous  and  fleshy  points 
attached  to  as  many  transverse  processes  of  the  dorsal  vertebree  from 
the  fourth  to  the  sixth  or  seventh,  and  the  upper  one  is  inserted  into 
the  occipital  bone  near  the  complexus.  The  tendon  which  divides 
this  muscle  is  of  considerable  length,  and  is  usually  placed  opposite 
the  last  cervical  or  first  dorsal  vertebra.  And  from  the  spines  of  one 
of  the  vertebree  now  named,  an  accessory  slip  is  often  furnished  to  the 
biventer  at  its  inner  side. 

The  name  complexus  being  little  applicable  to  the  muscle  now  so  called,  it 
should  be  mentioned  that  the  term  originally  included  three  muscles,  viz.,  the 
complexus  (of  moderri  writers),  the  biventer,  and  the  trachelo-mastoid. 

The  complexus  and  the  biventer  together  constitute  the  second  of  the  two  prin- 
cipal muscles  destined  to  maintain  the  head  poised  on  the  vertebral  column  in 
the  erect  position  of  the  trunk ; the  splenius,  which  in  a great  measure  covers  it, 
being  the  first.  Both  these  muscles  may  be  considered  as  succeeding  to  the 
sacro-lumbalis  and  longissimus  dorsi,  and  performing  at  the  upper  extremity  of 
the  spine  the  functions  which  the  muscles  just  named  fulfil  at  its  lower  part.  It 
will  be  observed,  too,  that  the  slender  elongations  of  the  divisions  of  the  erector 
spinae  are  placed  between  the  two  large  cervical  muscles. 

FIFTH  LAYEU. 

To  continue  the  examination  of  the  muscles  of  the  back,  those  which  have 
hitherto  been  under  observations  are  to  be  removed ; — the  complexus  must  be 
divided  and  turned  aside  (in  doing  this,  the  artery  and  nerves  beneath  it  should 
be  noticed) ; the  spinalis  and  the  longissimus  dorsi  are  to  be  separated  in  the 
dorsal  region ; and  its  large  tendon  being  divided  longitudinally  near  the  spinous 
processes  of  the  lumbar  vertebrse  and  the  sacrum,  the  erector  spinae  is  to  be 
raised  from  the  inner  side  and  thrown  outwards.  Then  there  will  lie  exposed  the 
muscles  which  fiU  the  grooves  of  the  spine  from  the  middle  of  the  sacrum  up- 
wards, excepting  from  the  axis  to  the  occiput,  where  a different  arrangement 
prevails,  to  be  afterwards  noticed.  The  fibres  will  be  found  stretching  obliquely 
from  the  transverse  or  the  articular  processes  to  the  spines  of  the  vertebrae.  In 
the  dorsal  and  cervical  regions  a layer  of  muscular  and  tendinous  structure  (semi- 
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spinalis)  is  distinguished  from  the  more  general  one,  which  lies  beneath  it,  and 
extends  from  the  sacrum  to  the  axis  (multifidus  spinse). 

The  semi-spinalis  reaches  from  the  lower  part  of  the  dorsal  verte- 
brae to  the  second  cervical;  and,  though  there  is  no  separation,  it  is 
described  as  two  muscles,  distinguished  by  their  position. 

Semi-spinalis  dorsi^°  (transversaire  dpineux  du  dos, — Winslow). — 
This  thin  and  narrow  stratum  consists  of  a small  portion  of  muscular 
structure,  interposed  between  tendons  of  considerable  length.  The 
lower  tendons  are  connected  to  the  transverse  processes  of  the  inferior 
dorsal  vertebrae  (from  the  tenth  to  the  fifth,  inclusive),  and  the  upper 
tendons  to  the  spines  of  the  higher  dorsal  and  neighbouring  cervical 
vertebras  (four  of  the  former,  and  two  of  the  latter). — It  is  covered  by 
the  spinalis  and  the  longissimus  dorsi,  and  in  some  degree  by  the  semi- 
spinalis  colli,  and  lies  on  the  multifidus  spinae. 

Semi-spinalis  colld^  (transversaire  dpineux  du  col). — Considerably 
thicker  than  the  preceding,  this  part  of  the  semi-spinalis  takes  origin 
from  the  transverse  processes  of  usually  the  first  five  or  six  dorsal 
vertebrae,  by  as  many  tendinous  and  fleshy  points,  and  terminates  in 
about  four  parts  on  the  spines  of  the  cervical  vertebrae,  from  the 
second  to  the  fifth  inclusive.  The  part  connected  with  the  axis  is  the 
largest,  and  is  chiefly  muscular.  This  portion  of  the  semi-spinalis  is 
covered  by  the  complexus  and  biventer  cervicis;  it  rests  against  the 
multifidus  spinae,  and  is  firmly  united  with  it  towards  the  upper  end. 

Both  the  parts  of  the  preceding  muscle  vary  in  their  length,  and  consequently 
in  the  number  of  vertebrae  with  which  they  are  connected.  Their  average  extent 
is  mentioned  above. 

The  greater  thickness  of  the  cervical  portion  is  dependent  on  the  freedom  of 
motion  in  that  part  of  the  column. 

Multifidus  spince.^^ — This  long  and  narrow  mass  of  muscular,  with 
an  admixture  of  tendinous  fibres,  occupies  the  vertebral  groove  at  the 
side  of  the  spinous  processes.  It  is  fixed  to  the  sacrum,  and  to  all  the 
vertebrae,  except  the  atlas,  covering  them  to  a considerable  thickness; 
some  of  its*  fibres  (the  deepest)  reaching  from  one  vertebra  to  the  next, 
while  others,  placed  over  those,  extend  to  a greater  distance.  In  con- 
formity with  the  plan  usually  followed  in  the  description  of  muscles, 
the  origin  and  insertion  of  the  fibres  of  this  muscle  may  be  stated  as 
follows. 

At  the  lower  end  (where  the  muscle  reaches  to  the  interval  between 
the  second  and  third  sacral  foramina,  and  is  adherent  to  the  aponeu- 
rosis described  in  connexion  with  the  erector  spinae,)  the  fibres  may 
be  said  to  arise  from  the  higher  external  tubercles  of  the  sacrum,  from 
the  ilium,  and  the  ligament  connecting  both  these  bones  ; in  the  lumbar 
and  cervical  regions  they  take  origin  from  the  oblique  or  articular 
processes;  and  in  the  dorsal  region  from  the  transverse  processes. 
From  these  several  points  the  muscular  bundles  ascend  obliquely,  to 
be  inserted  into  the  laminae  of  the  vertebrae  and  the  spines,  from  their 
bases  nearly  to  their  extremities.  The  fibres  vary  in  length,  for  those 
from  each  point  of  origin  are  fixed  to  several  vertebrae ; some  to  the 
next  above,  while  others  extend  further — from  the  second  even  to  the 
fifth  beyond.  And  thus  they  are  placed  fibre  over  fibre,  and  each 
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vertebra  receives  some  from  different  points  of  origin,  and  of  different 
lengths,  the  longest  being  necessarily  most  superficial. 

Rotatores  spince. — Under  this  name  have  been  described*  a series  of 
eleven  small,  fiat,  nearly  square  muscles,  placed  at  intervals  on  the 
dorsal  part  of  the  spine,  under  the  multifidus  spinee,  from  which  they 
are  separated  by  a little  cellular  membrane.  Each  arises  from  the 
upper  and  back  part  of  the  transverse  process,  and  is  inserted  into  the 
vertebra  next  above,  at  the  inferior  margin  of  the  lamina,  and  on  part 
of  its  surface,  as  far  as  the  root  of  the  spinous  process.  The  first 
occurs  between  the  first  and  second  dorsal  vertebrie,  the  last  between 
the  eleventh  and  twelfth.  But  it  not  unfrequently  happens  that  the 
number  is  diminished,  by  the  absence  of  one  or  more  from  the  upper 
or  lower  end.  The  bundles  of  muscular  fibres  thus  described  as  dis- 
tinct muscles,  do  not  appear  to  be  distinguishable  from  the  deeper  part 
of  the  multifidus  spinse,  except  by  the  interposition  of  a little  cellular 
membrane. 

The  interspinales  are  short  fasciculi  of  fleshy  fibres,  placed  in  pairs 
between  the  spinous  processes  of  the  contiguous  vertebrae — as  their 
name  implies. 

They  are  best  marked  in  the  neck,  where  they  are  connected  one 
to  each  of  the  two  parts  into  which  the  spinous  process  is  divided. 
Six  pairs  may  be  ^counted,  the  first  being  between  the  second  and 
third  vertebrae,  the  last  between  the  seventh  and  the  first  dorsal. 

In  the  dorsal  division  of  the  column  only  a few"  of  the  interspinous 
muscles  are  met  with,  and  these  are  not  constant.  They  will  not  un- 
frequently be  found  between  the  first  and  second  vertebrae  of  this 
region,  and  occasionally  betw'een  the  eleventh  and  twelfth.  A vestige 
of  them  likewise  sometimes  occurs  in  the  second  dorsal  “ interspinous” 
space. 

Four  pairs  of  very  thin  layers  occur  in  the  intervals  of  the  five 
lumbar  vertebrae.  One  will  likewise  be,  in  some  instances,  found  con- 
necting the  last  of  these  vertebrae  with  the  sacrum,  and  another  con- 
necting the  first  with  the  dorsal  vertebrae  above  it. 

Slender  muscular  fibres  have  been  mentioned  as  occasionally  found 
to  extend  over  the  lower  part  of  the  sacrum  and  coccyx,  and  apart 
from  other  muscles ; and  the  name  sacro-coccygeus  posticus,  or  exten- 
sor coccygis,  has  been  assigned  them.f  They  arise  by  tendinous 
fibres  from  the  first  piece  of  the  coccyx,  or  the  last  bone  of  the 
sacrum,  or  even  at  a higher  point,  and.  reaching  downwards,  are 
fixed  to  the  lower  part  of  the  coccyx.  These  have  been  considered  a 
rudiment  of  the  extensor  of  the  caudal  vertebra;  of  some  animals. 

Coinciding  with  the  peculiar  conformation  of  the  joint  formed  between  the  first 
two  vertebras,  and  the  kind  of  movement  which  belongs  to  it,  the  deep-seated 
muscular  structure  between  the  axis  and  the  occiput  is  found  to  differ  widely  in 
arrangement  from  that  which  has  been  met  with  over  the  rest  of  the  vertebral 
column,  being  aggregated  into  small  muscles,  which  are  independent  one  of  the 
other,  viz.,  the  obliqui  and  recti,  the  “ circumagentes”  of  some  of  the  older  anato- 
mists. 

Rectus  capitis  posticus  majoR"  (axoido-occipitalis). — This  muscle 

* Prof.  Theile  in  Muller’s  “ Arcliiv.  f Anat.”  &c.  1839. 

t Gunther  and  Milde,  “ Chirurgische  Muskellehre,”  quoted  in  “ Sommerring  von  Baue,” 
&c. 
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extends  from  the  spinous  process  of  the  axis  to  the  under  surface  of 
the  base  of  the  skull.  It  ai'tses  by  a tendinous  origin  from  the  process 
just  mentioned,  and,  enlarging  considerably  as  it  ascends,  passes  over 
the  atlas,  and  is  inserted  into  the  inferior  curved  line  of  the  occipital 
bone  and  beneath  it.  It  diverges  from  the  corresponding  muscle  of 
the  opposite  side,  so  as  to  be  much  more  oblique  than  straight,  as  the 
name  would  imply. 

The  Rectus  capitis  posticus  minor^  (atlo-occipitalis)  extends  from 
the  atlas  to  the  base  of  the  skull,  being  smaller  every  way  than  the 
preceding.  It  arises  from  the  posterior  border  of  the  atlas,  and,  ex- 
panding towards  the  other  extremity,  is  inserted  into  the  rough  surface 
between  the  inferior  curved  line  on  the  occipital  bone  and  the  foramen 
magnum.  It  lies  nearer  to  the  middle  line  than  the  preceding  muscle 
at  the  occiput,  and  can  therefore  be  seen  without  disturbing  it. 

The  recti  muscles  take  the  place  of  the  interspin  ales.  The  smaller  pair  may 
be  considered  strictly  analogous ; but  the  larger  undergo  a change  in  attachment 
and  direction,  referrible  to  the  movements  which  they  are  required  to  effect.  The 
latter  do  not  remain  on  the  atlas,  for  the  movement  of  extension  belonging  to 
other  parts  of  the  spine  does  not  exist  between  the  first  two  vertebras ; and,  more- 
over, their  course  upwards  to  the  occiput,  to  which  they  are  fixed,  being  oblique, 
they  are  calculated  (besides  the  influence  they  exert  in  drawing  the  occiput  back- 
wards) to  assist  in  the  rotatory  movements  of  which  the  axis  is  the  pivot. 

The  ohliquus  capitis  inferior  v.  major^®  (axo-atloideus),  the  largest 
of  these  muscles,  is  placed  obliquely  between  the  first  two  cervical 
vertebrae.  It  arises  from  the  spinous  process  of  the  axis  in  its  whole 
length,  between  the  origin  of  the  rectus  posticus  major  and  the  inser- 
tion of  the  semispinalis  colli,  and  is  inserted  into  the  extremity  of  the 
transverse  process  of  the  atlas. 

The  ohliquus  capitis  superior^*  (atlo-post-mastoideus)  extends  from 
the  atlas,  where  the  preceding  muscle  terminates,  to  the  lateral  and 
inferior  part  of  the  base  of  the  skull.  It  arises  from  the  extremity  of 
the  transverse  process  of  the  first  cervical  vertebra,  inclines  from 
thence  obliquely  upwmrds  and  inwards,  expanding  somewhat  as  it 
ascends,  and  is  inserted,  close  behind  the  mastoid  process,  into  the  in- 
terval between  the  curved  lines  of  the  occipital  bone.  The  two 
oblique  muscles,  with  the  rectus  major,  form  the  sides  of  a small  trian- 
gular space,  in  the  area  of  which  branches  of  the  suboccipital  nerve 
will  be  found. 

Iiiter-transversales'^^  (Cowper),  (inter-transversarii,  — Albinus). — 
These  little  muscles  occupy  the  spaces  between  the  transverse  pro- 
cesses of  the  vertebrae,  and  are  most  developed  in  the  neck,  and  least 
so  between  the  dorsal  vertebrae. 

In  the  cervical  part  of  the  spine  there  are,  in  each  space,  two 
rounded  bundles  of  muscular  fibres,  with  tendinous  filaments  inter- 
mixed, attached,  one  to  the  anterior,  the  other  to  the  posterior  tubercle 
of  the  transverse  processes — the  cervical  nerve,  which  lies  in  the 
groove  between  the  tubercles,  separating  one  muscle  from  the  other,  j 
There  are  seven  pairs  in  the  neck,  the  first  between  the  atlas  and  ii 
axis,  the  last  connecting  the  seventh  cervical  to  the  first  dorsal  ver- » 
tebra.  * 

The  rectus  lateralis,  which  extends  from  the  transverse  process  of  the  atlas  to 
the  base  of  the  skull  (jugular  process  of  the  occipital  bone),  may  well  be  re- 
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garded  as  an  inter-transversalis,  and  the  rectus  anticus  minor  might  he  consi- 
dered its  fellow — ^but  displaced,  as  it  were,  forwards,  to  the  anterior  part  of  the 
vertebra. 

In  the  loins,  the  inter-transversales  are  four  in  number,  one  between 
each  pair  of  vertebrae.  Those  connected  with  the  lowest  vertebrae  are 
attached  to  nearly  the  whole  of  the  transverse  process,  while  those  at 
the  upper  part  of  this  division  of  the  spine  do  not  exceed  half  the 
breadth  of  the  process.  The  muscles  now  described  are  in  single 
layers;  but  the  small  round  fasciculi  which  are  stretched  between  the 
accessory  processes  of  the  lumbar  vertebrae,  and  hence  named  mus- 
culi  inter-accessorii,  or  inter-ohliqui,  may  be  looked  on  as  rudiments 
of  posterior  inter-transversales. 

In  the  dorsal  region  narrow  rounded  cords  are  found  between  the 
transverse  processes.  They  are  tendinous  in  structure,  except  in  the 
lowest  three  interspaces  and  between  the  last  dorsal  and  first  lumbar 
vertebrae,  in  which  they  are  muscular.  These  fasciculi  range  with 
the  inter-accessorii  above  described,  at  the  same  lime  that  they  cor- 
respond with  them  in  shape  and  size. 

When  proceeding  with  the  dissection  of  the  muscles  here  noticed,  a 
series  of  fleshy  and  tendinous  bundles,  extended  downwards  and  for- 
wards from  the  transverse  processes  of  the  vertebrae  to  the  margins  of 
the  ribs — the  levatores  costarum — will  be  exposed,  to  be  described 
hereafter. 

Combined  actions. — ^The  sacro-lumbalis,  longissimus  dorsi,  and  multijidus  spina  con- 
spire in  fixing  the  spinal  column,  and  thereby  maintaining  the  trunk  erect.  If 
they  continue  their  effort,  the  body  will  be  drawn  somewhat  backwards,  as  may 
be  observed  when  a considerable  weight  is  suspended  from  the  neck,  or  in  per- 
sons who  have  become  excessively  fat.  In  both  these  cases,  the  extensor 
muscles  are  required  to  make  increased  efforts  to  counterpoise  the  influence  of 
the  weight  appended  to  the  fore  part  of  the  body. 

As  these  muscles  have  to  sustain  the  trunk  in  the  sitting  as  well  as  in  the 
standing  posture,  it  might  be  supposed  that  they  scarcely  admitted  of  any  relaxa- 
tion, and  therefore  are  kept  almost  constantly  in  action.  But  it  does  not  appear 
: necessary,  except  in  making  great  efforts,  that  all  of  them  should  be  in  action 
' at  the  same  moment,  and  even  the  different  parts  of  the  same  muscle  must,  in 
most  cases,  act  successively.  Thus  the  lower  fibres  of  the  multifidus  spinae  pass 
from  the  sacrum  to  the  lumbar  spines,  and  materially  assist  the  quadratus  lum- 
borum  and  other  muscles  in  fixing  the  lumbar  vertebrae.  These,  or  rather  their 
transverse  processes,  become  the  fixed  points  from  which  the  succeeding  parts 
of  the  multifidus  act  on  the  spines  throughout  the  entire  length  of  the  column,  so 
that  a succession  of  efforts  is  propagated  from  below  upwards  by  a sort  of  vermi- 
cular motion.  When,  by  such  an  arrangement,  the  action  of  one  set  of  fibres 
succeeds  that  of  another,  each  will  have  its  alternations  of  contraction  and  relaxa- 
tion, as  well  as  the  fibres  of  those  muscles  in  which  the  change  is  more  percepti- 
ble. The  sacro-lumbalis  can  draw  down  the  lower  ribs;  and  if  the  effort  be  con- 
tinued, this  influence  must  speedily  be  propagated  to  the  spinal  column,  which 
is  thus  bent  towards  the  side  by  means  of  the  intimate  connexion  between  the 
heads  of  the  ribs  and  the  vertebrae.  The  longissimus  dorsi  conspires  to  produce 
the  same  effect. 

, The  spine  admits,  to  a certain  extent,  of  a rotatory  movement.  Thus  the  head 
may  be  carried  round  by  a horizontal  motion,  until  the  chin  comes  nearly  on  a 
line  with  the  point  of  the  shoulder,  after  which  the  spine  may  be  made  to  turn 
on  its  own  axis,  until  the  face  shall  have  completed  almost  a semicircle  from 
the  point  at  which  its  first  movement  began.  The  latter  movement  is  effected 
by  that  peculiar  action  of  the  multifidus  spinae  above  alluded  to ; but  it  is  the 
muscle  of  the  opposite  side  from  that  towards  which  the  movement  takes  place 
that  produces  the  rotation,  assisted  by  the  obliquus  externus  abdominis. 
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The  influence  of  the  sacro-lumhalis,  in  depressing  the  lower  ribs,  must  be 
evident  from  its  mode  of  attachment  to  them.  But  its  accessory  muscle  (cervi- 
calis  descendens),  by  taking  its  fixed  point  at  the  cervical  vertebras,  is  enabled  to 
draw  up,  and  therefore  elevate,  the  ribs  into  which  it  is  inserted. 

MUSCLES  OF  THE  UPPER  EXTREMITY. 

The  muscles  of  the  upper  extremity,  taken  in  the  order  of  their 
situation,  may  be  divided  into  four  groups,  viz.,  those  placed  on  the 
shoulder,  on  the  arm,  on  the  fore-arm,  and  on  the  hand.  We  must, 
however,  commence  the  description  of  the  moving  powers  of  the  limb 
with  that  of  the  two  pectoral  muscles  and  the  serratus  magnus. 

Dissection  of  the  upper  arm. — The  subject  being  laid  on  its  back,  and  the  arm 
drawn  away  from  the  side,  an  incision  maybe  made  through  the  skin,  commenc- 
ing at  the  middle  of  the  clavicle,  and  extending  down  the  centre  of  the  axilla. 
From  this  another  line  may  be  drawn,  downwards  and  inwards,  along  the  lower 
border  of  the  pectoralis  major.  The  angular  flap  thus  included  should  then  I e 
raised  from  off  the  muscle  just  named,  its  dissection  being  conducted  from 
without  inwards  to  the  fore  part  of  the  sternum,  so  as  to  expose  the  muscle.  It 
may  be  necessary  to  make  another  incision  through  the  skin,  along  the  clavicle, 
to  the  sternum,  from  the  point  above  indicated.  The  external  flap  of  the  skin 
may  then  be  dissected  off  the  remainder  of  the  pectoral  muscle,  and  part  of  the 
deltoid.  When  the  external  surface  of  the  pectoralis  major  has  been  e.xamined, 
it  may  be  detached  easily  by  drawing  forwards  its  lower  border,  and  inserting 
the  scalpel  between  it  and  the  costal  cartilages,  and  cutting  through  its  attach- 
ments to  them,  as  well  as  to  the  sternum  and  clavicle,  successively.  The  muscle 
may  then  be  drawn  outwards,  and  the  fold  in  its  tendon  examined.  The  pecto- 
ralis minor  is  thus  exposed,  and  the  axillary  vessels  partly.  The  costal  attac.h- 
meut  of  this  muscle  may  be  separated  in  the  same  way  as  the  other.  The 
axillary  vessels  are  by  these  measures  brought  fully  into  view,  little  else  remain- 
ing to  be  done  than  to  remove  the  cellular  tissue  in  which  they  are  imbedded. 
For  the  Axillary  Artery, — the  Vein,  and  the  Plexus  of  Nerves,  see  the  account  of 
those  structures. 

When  commencing  the  dissection  of  the  arm,  an  incision  may  be  made  from 
the  middle  of  the  interval  between  the  folds  of  the  axilla,  and  thence  drawn  down 
to  the  middle  of  the  space  between  the  condyles  of  the  humerus.  This  indicates 
the  course  of  the  brachial  artery.  It  should  barely  divide  the  skin,  care  being 
taken  not  to  injure  the  fascia  beneath  it.  It  will  be  found  convenient  to  bound 
it  below  by  a transverse  incision ; after  which,  the  skin  may  be  cautiously  raised 
from  the  fascia  all  round  the  arm.  In  order  to  expose  the  deltoid,  it  will  be 
necessary  to  make  an  incision  through  the  integument)  commencing  at  the 
external  third  of  the  clavicle,  and  extended  along  the  acromion  and  spine  of  the 
scapula;  after  which,  it  may  be  dissected  off  the  muscle,  proceeding  from  above 
downwards  and  outwards,  until  the  whole  flap  of  skin  is  removed.  When  the 
muscle  has  been  examined,  it  may  be  easily  detached  from  its  origin,  ana  re- 
flected down  on  the  arm,  by  inserting  the  scalpel  under  its  posterior  border,  and 
cutting  from  within  outwards,  close  along  the  margin  of  the  spine  of  the  scapula,  and 
so  successively  along  the  acromion  and  clavicle.  This  will  expose  the  circum- 
flex vessels  and  the  external  rotator  muscles. 

The  fascia  of  the  arm  may  in  the  next  place  be  divided,  and  reflected  in  the 
same  W'ay  as  the  integument.  In  doing  so,  care  should  be  taken  not  to  injure 
the  internal  cutaneous  nerve.  As  the  fascia  is  being  reflected,  the  biceps  muscle 
and  the  brachial  artery  and  the  nerves,  except  the  circumflex  and  spiral,  are; 
brought  into  view.  Their  relative  position,  particularly  at  the  bend  of  the  ami,j 
should  be  attentively  considered.  If  the  arm  be  rotated  outward,  the  direction 
of  the  spiral  nerve  and  profunda  artery  can  easily  be  traced,  for  some  way,  be- 
tween the  heads  of  the  triceps  muscle.  At  the  outer  side  of  the  arm,  the  nerve 
will  be  found  in  the  deep  sulcus  between  the  brachialis  anticus  and  supinatoi 
longus,  after  it  has  made  its  turn  behind  the  humerus.  The  external  cutaneoue: 
nerve  also  has  to  reach  the  external  side  of  the  arm,  but  it  runs  in  front  of  the 
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humerus,  piercing  the  coraco-brachialis  and  then  lying  between  the  biceps  and 
brachialis  anticus.  The  examination  of  the  triceps  had  better  be  conducted  from 
below  upwards,  and,  when  its  three  heads  have  been  carefully  traced  out,  a 
longitudinal  incision  may  be  made  through  the  substance  of  the  muscle;  after 
which,  when  the  two  parts  are  drawn  back,  the  manner  in  which  the  fleshy 
fibres  proceed  to  the  bone,  from  its  tendon  or  aponeurosis,  will  be  distinctly  seen. 

THORACIC  REGION  (aNTERIOr). 

The  pectoraZts  major  (fig.  182,')  (pectoralis;  sterno-costo-clavi-hu- 
meralis)  is  placed  on  the  anterior  and  upper  part  of  the  thorax,  and  in 
front  of  the  axilla.  It  is  broad  and  expanded  at  the  former  situation, 
narrowing  gradually  towards  the  latter,  and  arises  from  the  sternal 


[Fig.  182. 


The  muscles  of  the  anterior  aspect  of  the  trunk.  1,  The  pectoralis  major  muscle.  2.  The 
deltoid.  3.  The  anterior  border  of  the  latissimus  dorsi.  4.  The  serrations  of  the  serratus  mag- 
BMS.  5.  The  subclavius  muscle  of  the  right  side.  6.  The  pectoralis  minor.  7.  The  coraco- 
brachialis  muscle.  8.  The  upper  part  of  the  biceps  muscle,  showing  its  two  heads.  9.  The 
coracoid  process  of  the  scapula.  10.  The  serratus  magnus  of  the  right  side.  11.  The  external 
intercostal  muscle  of  the  fifth  intercostal  space.  12.  The  external  oblique  musrde.  13.  Its 
aponeurosis;  the  median  line  to  the  right  of  this  number  is  the  linea  alba  ; the  flextious  line  to 
its  left  is  the  linea  semilunaris;  and  the  transverse  lines  above  and  below  the  number,  the 
liiietB  transversae.  14.  Pouparl’s  ligament.  15.  The  external  abdominal  ring.  The  numbers 
14  and  15  are  situated  upon  the  fascia  lata  of  the  thigh  ; the  opening  immediately  to  the  right 
of  15  is  the  saphenous  opening.  16.  The  rectus  muscle  of  the  right  side.  17.  The  pyramidalis 
nmscle.  18.  The  internal  oblique  muscle.  19.  The  conjoined  tendon  of  the  internal  oblique 
and  transversalis  descending  behind  Poupart’s  ligament  to  the  pectineal  line.  20.  The  arch 
fi  rmed  between  the  lower  curved  border  of  the  internal  oblique  muscle  and  Poupart’s  ligament. 
— \V.] 
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half,  or  a little  more,  of  the  clavicle,  from  the  anterior  surface  of  the 
sternum,  extending  as  far  down  as  the  insertion  of  the  cartilage  of  the 
sixth  rib,  from  the  cartilages  of  the  true  ribs,  except  the  first  and  last, 
and  from  the  aponeurosis  of  the  external  oblique  muscle.  From  this 
extensive  origin  the  fleshy  fibres  proceed,  converging  towards  the 
tendon  of  insertion  ; those  from  the  clavicle,  which  are  usually  sepa- 
rated from  the  rest  by  a cellular  interval,  pass  downwards  and  out- 
wards ; those  from  the  lower  cartilages  obliquely  outwards;  the  middle 
set  horizontally.  The  muscular  fibres  become  continuous  with  those 
of  the  tendon,  and  still  retain  their  original  direction  as  they  proceed 
to  their  respective  points  of  insertion  into  the  humerus;  and  as  the 
superior  fibres  descend,  whilst  the  inferior  ones  ascend,  the  latter  pass- 
ing behind  the  former,  the  muscle  is  folded,  the  middle  of  the  Ibid 
being  along  its  axillary  border.  The  muscular  fibres  end  in  a tendon 
which  is  folded  on  itself,  like  the  muscle,  and  is  fixed  into  the  anterior 
margin  of  the  bicipital  groove  of  the  humerus;  an  extension  from  it,  at 
the  same  time,  continuing  across  the  groove,  and  in  contact  with  the 
bone,  to  blend  with  the  tendon  of  the  latissimus  dorsi.  The  tendon  is 
likewise  connected  at  its  insertion  with  that  of  the  deltoid  muscle,  and 
an  expansion  from  it  joins  the  fascia  of  the  arm. 

Structure: — The  muscle  is  aponeurotic  at  its  internal  and  external 
attachments,  and  fleshy  in  the,  rest  of  its  extent. 

The  aponeurotic  fibres  of  this  muscle  decussate  with  those  of  the 
corresponding  muscle  in  front  of  the  sternum  ; the  inferior  border 
overlaps  the  serratus  magnus,  and  the  superior  runs  parallel  with  that 
of  the  deltoid  muscle,  from  which  it  is  only  separated  by  the  cephalic 
vein  and  a small  artery.  The  anterior  surface  is  subcutaneous  in  the 
greater  part  of  its  extent,  being  only  covered  by  some  of  the  fibres  of 
the  platysma  myoides,  and  by  the  mamma.  The  posterior  surface, 
besides  the  sternum,  clavicle,  and  ribs,  covers  the  pectoralis  minor, 
subclavius,  and  serratus  magnus  muscles,  as  well  as  the  axillary  ves- 
sels and  nerves.  The  lower  border  of  this  muscle  is  at  first  separated 
from  that  of  the  latissimus  dorsi  by  a considerable  interval,  in  which 
may  be  observed  the  fibres  of  the  serratus  magnus  ; but  they  gradually 
converge  towards  the  axilla,  forming  its  folds  or  borders. 

The  interval  on  the  sternum  between  the  muscular  parts  of  the  right  and  left 
pectoral  muscles  varies  in  different  cases;  in  some  bodies  which  afford  examples 
of  large  muscular  development,  they  are  separated  only  by  a narrow  groove. 
One  or  two  muscular  slips,  taking  rise  from  the  aponeurosis  of  the  external 
oblique  muscle,  are  occasionally  added  to  the  lower  margin  of  the  pectoral 
muscle ; and,  on  the  contrary,  a deficiency  may  be  met  with  in  the  same  situa- 
tion. This  was,  in  one  case,  found  to  be  so  extensive  as  to  amount  to  the 
absence  of  all  except  the  clavicular  part  of  the  muscle.* 

Pectoralis  minor  (fig.  182,®)  (serratus  anticus, — Alb.;  costo-coracoi- 
deus.) — The  smaller  pectoral  muscle  lies  at  the  superior  part  of  ihe 
thorax,  covered  by  the  preceding  muscle,  and  extended  obliquely 
across  the  axilla.  It  arises  from  the  upper  margin,  or  the  upfier 
margin  and  external  surface,  of  three  ribs,  usually  the  third,  fourth, 

* See  the  work  on  Arteries  before  cited,  page  233. 
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and  fifth,  near  their  cartilages;  the  origin  being  notched  or  serrated, 
so  that  by  some  of  the  older  anatomists  the  muscle  was  named  from 
that  circumstance.  The  fleshy  fibres,  as  they  proceed  obliquely 
upwards  and  outwards,  converge  to  a narrow  tendon,  which  is  inserted 
into  the  inner  and  upper  border  of  the  coracoid  process  near  its 
extremity,  and  is  joined  to  the  coraco-brachialis  and  the  biceps 
muscle,  which  are  likewise  attached  to  the  same  process. — The  ante- 
rior surface  is  covered  by  the  pectoralis  major,  the  posterior  crosses 
the  axillary  vessels  and  nerves. 

The  subclavius  muscle  (fig.  182,®)  (costo-clavicularis)  is,  as  the 
name  implies,  placed  under  the  clavicle,  in  the  interval  between  it  and 
the  first  rib.  It  arises  by  a short  thick  tendon  from  the  cartilage  of 
the  first  rib,  close  to  the  rhomboid  ligament,  from  which  it  is  directed 
outwards  beneath  the  clavicle,  forming  a rounded  fleshy  fasciculus, 
which  is  inserted  into  the  grooved  and  rough  surface,  along  the 
costal  aspect  of  the  clavicle,  for  nearly  half  its  length. — The  upper 
surface  is  covered  by  the  clavicle,  a small  part  beneath  it  being 
overlapped  by  the  pectoralis  major,  but  which  is  at  first  not  per- 
ceptible, until  a dense  fascia  that  covers  it  is  dissected  off;  the  costal 
surface  lies  in  front  of  the  subclavian  vessels  as  they  pass  down  from 
the  neck. 


THORACIC  REGION  (laTERAl). 

The  serratus  magnus  (figs.  180,^^  182,^)  (costo-basi-scapularis)  is 
placed  upon  the  upper  and  lateral  parts  of  the  thorax,  between  the 
ribs  and  the  scapula,  being  deeply  seated  in  the  greater  part  of  its 
extent.  It  is  broad,  thin,  and  irregularly  four-sided  (trapezoid)  in 
form.  The  anterior  border  presents  nine  fleshy  points  or  digitations, 
giving  it  a serrated  appearance,  whence  its  name  is  taken.  By  these 
digitations  at  its  points  of  attachment  the  muscle  arises  from  the 
surface  of  the  first  eight  ribs  (two  of  the  processes  being  connected 
with  the  second  rib) ; and  opposite  the  first  as  well  as  a few  other 
intercostal  spaces,  fibres  are  derived  from  slender  tendinous  structures 
over  the  external  intercostal  muscles.  From  this  extensive  origin,  the 
fibres  of  the  muscle,  forming  a thin  stratum  and  curving  as  they  pro- 
ceed backwards  over  the  convexity  of  the  ribs,  are  inserted  into  the 
base  of  the  scapula  on  its  inner  or  costal  aspect,  being  interposed 
between  the  subscapularis  on  the  one  side  and  the  rhomboidei  and 
levator  anguli  scapulae  on  the  other. 

To  receive  insertions  on  an  extent  of  surface  so  much  less  than  that 
from  which  they  arise,  the  fibres  converge;  but  as  their  convergence 
is  not  uniform,  and  the  fibres  are  differently  arranged  at  the  upper, 
middle,  and  lower  ends,  three  parts  of  the  muscle  are  recognised  as 
follows,  a.  The  fibres  from  the  first  and  second  digitations  form  a 
narrow  and  thick  band  which  terminates  on  the  inner  surface  of  the 
scapula  immediately  below  the  upper  angle,  b.  Those  of  the  third 
and  fourth  digitations  spread  out  into  a thin  layer,  (the  thinnest  part 
of  the  muscle,)  which  occupies  the  scapula  from  the  preceding'part 
nearly  to  the  lower  angle  of  the  bone. — Much  the  larger  portion  of 
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this,  the  middle  division  of  the  muscle,  is  formed  by  the  third  digita- 
tion,  which  expands  into  a triangular  form.  c.  From  the  five  remaining 
digitations,  (which  are  received  into  notches  in  the  external  oblique 
muscle  of  the  abdomen,)  the  muscular  structure  converges  to  a thick 
and  partly  tendinous  mass,  and  is  inserted  close  to  the  lower  angle  of 
the  scapula  on  its  inner  surface. 

The  fibres  of  the  first  part  of  the  muscle  coalesce  from  their  origin, 
but  the  rest  renrain  more  distinct,  being  separated  by  linear  depres- 
sions until  they  approach  the  scapula;  and  they  have,  therefore,  a 
more  fasciculated  appearance. 

One  surface  of  the  serratus  magnus  rests  on  the  superior  ribs,  the 
intercostal  muscles,  and  part  of  the  serratus  posticus  superior;  the 
other  is  subcutaneous  in  the  angular  interval  between  the  pectoraiis 
and  laiissimus  dorsi ; higher  up  it  is  covered  by  both  the  pectoral 
muscles ; in  the  rest  of  its  extent  it  is  in  relation  with  the  subscapular 
muscle  and  the  axillary  vessels. 

Not  unfrequently  the  number  of  digitations,  and  the  number  of  the  ribs  with 
which  the  muscle  is  connected,  are  augmented  by  one  or  two;  and  occasionally 
the  attachment  to  the  first  rib  is  wanting.  Examples  are  recorded  of  the  absence 
of  the  thin  middle  part  of  the  muscle,  and  some  other  peculiarities  of  minor 
importance,  e.  g.,  the  presence  of  additional  muscular  bands  have  been  noticed. 

Combined  actions. — The  most  obvious  actions  of  these  muscles  are  exerted 
’ upon  the  shoulder  and  arm,  as  being  their  more  movable  points  of  attachment. 
The  pectoraiis  major,  conjointly  with  the  latissimus  dorsi  and  teres  major,  depresses 
the  humerus,  if  it  has  been  previously  elevated;  it  then  conspires  with  them  in 
pressing  the  arm  closely  to  the  side,  and,  continuing  the  same  effort,  will  by 
itself  trail  it  along  the  side  and  front  of  the  chest.  The  pectoraiis  minor  draws  the 
point  of  the  shoulder  downwards  and  inwards  to  the  thorax.  If  the  arms  be 
fixed,  these  muscles  act  on  the  ribs  and  as,sist  in  dilating  the  chest.  This  is  fre- 
quently observed  during  the  forcible  efforts  at  inspiration  made  by  asthmatic 
persons;  the  arms  are  rendered  fixed,  by  seizing  hold  of  some  object,  and  then 
every  muscular  effort  is  called  into  play  which  can  elevate  the  ribs. 

When  the  scapula  is  rendered  fixed  by  the  trapezius  and  rhomboid  muscles, 
the  serratus  acts  on  the  chest  in  the  same  way  as  the  pectoral  muscles  do ; but 
its  most  ordinary  action  is  to  draw  the  base  and  inferior  angle  of  the  scapula 
forwards,  so  as  to  elevate  the  point  of  the  shoulder  by  means  of  the  rotatory 
motion  it  can  impress  upon  it  conjointly  with  the  trapezius,  as  has  been  observed 
when  treating  of  the  latter  muscle.  The  continuation  of  the  same  effort  retains 
the  shoulder  elevated,  as  when  a burden  is  sustained  upon  it ; but,  as  a pre- 
paratory measure,  the  thorax  must  be  fixed.  Whilst  any  important  muscular 
exertion  is  being  performed,  the  thorax  must  be  fixed,  and  retained  so  by  pre- 
venting the  escape  of  the  included  air.  This  may  be  inferred  from  observation 
on  what  takes  place  under  such  circumstances,  but  was  reduced  to  the  test  of 
experiment  by  M.  Bourdon.*  He  opened  the  trachea,  or  larynx,  of  a dog  that 
had  been  in  the  habit  of  jumping  and  tumbling  when  hidden;  after  which,  the 
animal  was  no  longer  able  to  make  any  similar  efforts,  though  evidently  willing 
to  do  so.  But  when  the  aperture  was  closed,  by  drawing  the  margins  of  the 
wound  together,  the  lost  power  was  instaaitly  restored. 

ACROMIAL  REGION. 

The  deltoid  mnscle  (fig.  182,®)  (delfoides;  sub  acromio-humeralis)  is 
situated  at  the  superior  and  external  part  of  the  arm,  covering  ihe 
shoulder-joint  over  which  it  is  curved, — being  placed  at  the  same  time 


* Memoire  sur  les  Efiorta. 
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in  front  and  behind  it  as  well  as  on  its  outer  side.  Its  form  is  tri- 
angular, the  base  above,  and  the  apex  below,  and  is  thus  the  shape  of 
the  Greek  letter  a reversed,  from  which  circumstance  the  muscle  has 
been  named. 

It  arises  from  the  external  third  of  the  clavicle,  from  the  lower 
border  of  the  acromion,  and  from  the  spine  of  the  scapula  as  far  back 
as  the  small  triangular  surface  in  w'hich  it  terminates;  and  is  inserted 
into  the  rough  prominence  on  the  middle  of  the  outer  side  of  the 
humerus.  At  its  origin  the  deltoid  is  tendinous  and  fleshy,  except  at 
the  back  part  of  the  spine  of  the  scapula,  where  it  is  tendinous  only. 
Moreover,  the  surface  of  origin  is  much  increased  by  means  of  pro- 
cesses of  fibrous  structure,  which  extend  from  the  acromion  down- 
wards through  the  muscle  and  give  rise  to  fleshy  fibres.  The  lower 
end  is  muscular  on  the  cutaneous  surface,  and  its  deeper  part  is 
formed  by  a thick  tendon.  The  whole  appearance  of  the  muscle 
is  coarse,  the  muscular  bundles  being  separated  by  broad  cellular 
interspaces. 

As  the  fibres  converge,  they  necessarily  have  different  directions. 
All  are  directed  downwards, — those  in  the  middle  vertically,  those 
from  before  and  behind  obliquely,  the  former  being  inclined  back- 
wards, the  latter  forwards. 

The  deltoid  is  separated  from  the  integuments  by  a thin  layer  of 
fascia,  with  a portion  of  the  platysma  and  a few  nerves.  It  covers  the 
tendon  of  the  pectoralis  major,  the  circumflex  vessels  and  nerve,  the 
outer  side  of  the  humerus,  the  fibrous  capsule  of  the  shoulder-joint  (a 
synovial  bursa  or  laminated  cellular  membrane  being  interposed,)  the 
coracoid  process,  the  pectoralis  minor,  coraco-brachialis,  biceps,  sub- 
scapularis,  coraco-acromial  ligament,  the  external  rotator  muscles, 
and  the  triceps.  The  anterior  border  is  in  contact  with  the  pectoralis 
major  (from  which  it  is  partly  separated  by  the  cephalic  vein,)  and 
more  inferiorly  with  the  biceps ; the  posterior  border  is  bound  down 
by  fascia. 

From  the  manner  in  which  the  tendinous  structure  is  mixed  with  the  fleshy 
fibres  of  this  muscle  at  its  middle,  several  subdivisions  are  to  be  recognised. 
Albinus*  points  out  seven  portions  arranged  into  two  orders.  The  first  order 
consists  of  four  parts,  which  are  each  characterized  by  being  broad  at  the  upper 
end,  and  narrowing  downwards.  Two  of  these,  which  are  large,  constitute  the 
anterior  and  posterior  parts  of  the  muscle,  and  occupy,  one  the  clavicle,  the 
other  the  spine  of  the  scapula;  the  two  smaller  are  connected  with  the  acromion. 
The  second  order  consists  of  three  slender  parts.  They  are  interposed  between 
the  former,  and  are  distinguished  from  them  by  being  narrow  at  the  upper  part 
of  the  muscle,  where  they  begin  as  tendinous  bands. 

The  arrangement  here  pointed  out  appears  to  resolve  itself  into  the  facts  before 
indicated,  namely,  that  most  of  the  muscular  fibres  are  derived  from  the  hones 
directly,  or  from  a short  tendinous  structure ; and  that  tendinous  bands  descend- 
ing from  the  acromion  at  intervals  divide  these  fibres  into  parts  (the  first  order  of 
Albinus),  and  give  origin  to  other  fibres  at  some  distance  downwards  (the  second 
order  of  the  same  author).  It  should  be  added,  that  the  arrangement  of  the  fibres 
does  not  in  all  cases  conform  with  the  description  of  TUbinus,  though  the  gene- 
ral character  is  the  same. — The  extent  to  which  the  muscle  reaches  on  the 
humerus  varies  in  different  persons. 

* The  mode  of  considering  the  structure  of  the  muscle,  or  the  facts  on  which  it  was 
founded,  appear  to  have  been  suggested  by  Douglas,  in  personal  communication  with 
Albinus. — See  the  “ Histor.  muscul.  horn.”  p.  423. 
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scapular  region  (posterior). 


Supraspinafus  (fig.  180, *7). — This  muscle  is  placed  at  the  superior 
part  of  the  shoulder,  in  the  supraspinous  fossa  of  the  scapula.  Its 
form  is  elongated  and  triangular.  It  arises  from  the  posterior  two- 
thirds  oi  the  fossa  above  mentioned,  and  from  the  fascia  which  covers 
the  muscle;  the  muscular  fibres  converge  to  a tendon  in  their  middle, 
which  adheres  to  the  capsule  of  the  shoulder-joint,  and  is  inserted  into 
the  superior  surface  of  the  greater  tuberosity  of  the  humerus. 

The  supraspinatus  is  covered  by  the  trapezius,  coraco-acromion 
ligament,  and  deltoid.  It  lies  against  the  scapula  and  the  ligamentum 
proprium  posticum,  together  with  the  suprascapular  nerve  and  vessels, 
the  orno-hyoideus  muscle,  and  the  fibrous  capsule  of  the  shoulder-joint, 
with  which  it  is  intimately  united. 

The  infraspinatus  (fig.  180,’®)  occupies  the  chief  part  of  the  infra- 
spinous  fossa,  and  is  triangular  in  shape.  It  arises  from  the  lower 
surface  of  the  spine  of  the  scapula,  and  from  the  posterior  two-thirds 
of  the  convex  part  of  its  dorsum.  The  fibres  converge  to  a tendon,  at 
first  concealed  in  a great  degree  within  the  substance  of  the  muscle, 
but  which  afterwards  proceeds  forwards  over  the  capsular  ligament 
of  the  joint,  to  be  inserted  into  the  middle  facet  of  the  great  tuberosity 
of  the  humerus.  The  superior  fibres  are  nearly  horizontal,  the  inferior 
ones  ascend  obliquely  to  meet  them. 

The  posterior  surface  is  covered,  partly  by  the  deltoid,  the  latissi- 
mus  dorsi,  and  trapezius,  a small  part  also  being  separated  from  the 
integument  only  by  the  fascia.  The  anterior  one  rests  on  the  bone, 
(vessels  and  nerves  being  interposed,)  and  the  capsular  ligament,  to 
which  it  is  intimately  adherent.  The  lower  border  is  in  contact  with 
the  teres  minor,  and  is  united  posteriorly  with  it  and  the  teres  major. 

The  teres  minor  (fig.  180,^®)  lies  along  the  inferior  border  of  the 
scapula  ; its  form  is  elongated,  narrow  and  round.  It  arises  by  a 
series  of  oblique  fibres  from  the  dorsal  surface  of  that  ridge  which  sur- 
mounts the  axillary  border  of  the  scapula,  and  from  two  aponeurotic 
septa,  placed  between  it  and  the  infraspinatus  and  teres  major  mus- 
cles. Its  insertion,  which  lies  immediately  below  that  of  the  infraspi- 
natus into  the  greater  tuberosity  of  the  humerus,  is  effected  by  means 
of  a thick  tendon. 

The  teres  minor  is  covered  by  the  integuments  and  the  deltoid  mus- 
cle. It  is  supported  by  the  scapula,  (the  dorsal  branch  of  the  subsca- 
pular artery  ramifying  between  them,)  the  long  head  of  the  triceps 
muscle,  and  the  fibrous  capsule  of  the  shoulder-joint,  to  which  it  ad- 
heres like  the  preceding  muscles.  The  upper  border  lies  in  contact 
with  the  infraspinatus;  the  lower  with  the  teres  major,  from  which  it 
is  separated  anteriorly  by  the  long  head  of  the  triceps  ; the  posterior’ 
extremity  is,  as  it  were,  inserted  between  the  teres  major  and  infra- 
spinatus, being  connected  with  both,  as  has  been  above  stated. 

— The  three  flat  surfaces  marked  on  the  upper  part  of  the  great 
tuberosity  of  the  humerus  give  insertion  to  the  three  muscles  last  de- 
scribed, taken  in  their  regular  order,  from  above  downwards. 

'I'he  teres  major  (fig.  180,'^“)  extends  from  the  inferior  angle  of  the 
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scapula  fo  the  humerus,  contributing  to  form  the  posterior  border  of 
the  axilla.  It  is  rather  broad  and  compressed  than  round  or  tapering, 
as  its  name  would  imply.  It  arises  from  the  flat  expanded  surface 
placed  at  the  inferior  angle  of  the  scapula,  and  from  the  septa  inter- 
posed between  it  and  the  teres  minor  and  infraspinatus.  The  insertion 
takes  place  by  a broad  flat  tendon  into  the  posterior  border  of  the 
bicipital. groove  in  the  humerus,  and  is  in  close  contact  with  the  ten- 
don of  the  latissimus  dorsi.  The  direction  of  the  muscle  must  neces- 
sarily vary  according  to  the  diflerent  positions  of  the  scapula  and 
humerus.  Towards  their  insertion  the  fibres  of  the  teres  major  appear 
to  descend  somewhat,  whilst  those  of  the  latissimus  ascend,  so  that 
the  margin  of  the  former  is  placed  lower  down  than  that  of  the  latter 
muscle. 

This  muscle  is  covered  by  the  latissimus  dorsi  and  integument,  and 
is  crossed  by  the  long  head  of  the  triceps,  which  separates  it  I'rom  the 
teres  minor;  the  anterior  surface,  in  part  of  its  extent,  is  in  contact 
with  the  latissimus  (in  consequence  of  the  change  of  direction  of  the 
latter),  and  slightly  with  the  coraco-brachialis  and  the  brachial 
vessels. 

SCAPULAR  REGION  (aNTERIOr). 


Subscapularis  (fig.  183,^). — The  subscapular  muscle,  triangular  in 
form,  fills  up  the  hollow  of  the  scapula, 
lying  between  that  bone  and  the  thorax,  [Fig’.  183. 

from  which,  however,  it  is  separated  by  the 
serratus  magnus  muscle.  It  arises  from 
the  posterior  two-thirds  of  the  subscapular 
fossa,  w'ith  the  exception  of  a narrow  line 
along  the  base,  and  two  wider  spaces  near 
the  upper  and  lower  angles  of  the  bone, 
which  are  occupied  by  the  serratus  magnus; 
a portion  of  the  muscle  is  likewise  derived 
from  slender  tendinous  laminae  intersecting 
it  and  connected  with  the  ridges  on  the 
bone.  From  this  extensive  origin  the  fibres 
are  directed  outwards,  converging  and 
augmenting  the  thickness  of  the  muscle,  and 
end  in  the  tendon  of  insertion,  (which  is  at 
first  concealed  among  them,)  as  well  as  in 
several  elongations  of  it,  which  penetrate 
deeply  into  the  substance  of  the  muscular 
structure.  The  tendon  is  attached  to  the 
small  tuberosity  of  the  humerus. 

The  subscapular  muscle  is  very  deeply 
placed.  It  is  in  contact  by  the  outer  sur- 
face with  the  scapula  and  the  capsule  of  the  The  muscles  of  the  anterior  a.s- 

pect  of  the  upper  arm.  1.  The 
coracoid  process  of  the  scapula.  2.  The  coraco-clavicular  ligament  (trapezoid),  passing  upwards 
to  the  scapular  end  of  the  clavicle.  3.  The  coraco-acromial  ligament,  passing  outwards  to  tlie 
acromion.  4.  The  subscapularis  muscle.  5.  The  teres  major.  6.  The  coraco-brachialis  7. 
The  biceps.  8.  The  upper  end  of  ihe  radius.  9.  The  brachialis  anticus;  a portion  of  the  muscle 
is  seen  on  the  outer  side  of  the  tendon  of  the  biceps.  10.  ’J’he  internal  head  of  the  triceps — VV.j 
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slioulder-joint  (partly  with  the  synovial  membrane  through  an  aperture 
in  the  fibrous  structure) ; and,  by  the  inner  or  anterior  surface,  with 
the  serratus  magnus,  (loose  cellular  substance  being  interposed,)  and 
the  coraco-brachialis  and  biceps,  with  the  axillary  vessels  and  nerves. 
The  upper  margin  is  close  to  the  coracoid  process  of  the  scapula,  and 
a synovial  membrane  has  been  found  between  them. 

A band  of  muscular  fibres,  from  two  to  three  inches  in  length,  is  sometimes 
found  extending  from  the  scapula  to  the  neck  of  the  humerus  immediately  below 
the  subscapularis. 

Actions. — The  deltoid  can  raise  the  arm  directly  from  the  side,  so  as  to  bring  it 
at  right  angles  with  the  body  ; after  which,  by  means  of  its  anterior  and  posterior 
fibres,  it  can  carry  the  limb  alternately  backwards  and  forwards,  being  assisted 
in  the  former  movement  by  the  teres  major  and  latissimus  dorsi,  in  the  latter  by 
the  pectoralis  major.  The  mass  of  its  muscular  fibres  is  so  considerable,  that  it 
is  enabled,  by  pressing  down  the  head  of  the  humerus,  to  make  it  glide  upon  the 
surface  of  the  glenoid  cavity  of  the  scapula,  and  then,  by  continuing  the  effort,  to 
raise  the  limb  directly  upwards,  so  as  to  bring  it  to  the  vertical  position.  Its  only 
assistant  in  elevating  the  arm  is  the  supra-spinatus  (whose  power  in  this  respect 
must  be  trivial,  as  it  is  inserted  so  near  the  centre  of  motion). 

The  supra-spinatus,  infraspinatus,  and  teres  minor  are  the  external  rotators  of  the 
arm,  whilst  the  subscapularis  rotates  it  inwards;  for,  as  they  are  opposed  in  situ- 
ation, so  they  are  antagonists  in  action.  The  power  of  these  muscles  is  increased 
in  no  small  degree  by  passing  over  the  globular  head  of  the  humerus,  and  also 
by  being  inserted  into  the  prominent  processes  of  bone  which  remove  the  line  of 
their  direction  to  a distance  from  the  axis  of  the  humerus. 

The  teres  major  conspires  with  the  latissimus  dorsi  in  its  actions ; it  depresses 
the  arm,  if  raised,  and  rotates  it  on  its  axis.  If  the  arm  be  fixed,  as  when,  in  the 
reclining  posture,  the  elbow  is  removed  from  the  side,  these  muscles,  particularly 
the  teres  major,  assisted  by  the  long  head  of  the  triceps,  can  approximate  the 
lower  border  of  the  scapula  to  the  shaft  of  the  humerus,  thus  conspiring  with 
other  muscles,  viz.,  the  pectoralis  and  latissimus  dorsi,  to  trail  the  body  after  the 
outstretched  limb. 

HUMERAL  REGION  (aNTERIOR). 

Coraco-brachialis  (perforatus, — Casserius*)  (fig.  183,®). — This,  the 
smallest  muscle  of  the  upper  arm,  is  placed  along  the  superior  and  in- 
ner part  of  the  humerus  for  about  half  its  length.  It  arises  from  the 
coracoid  process  of  the  scapula,  between  the  pectoralis  minor  and  the 
short  head  of  the  biceps  ; also  from  the  tendon  of  the  latter,  with  which 
it  is  intimately  united  for  some  way.  The  fleshy  fasciculus  thus 
formed  passes  downwards  and  a little  outwards,  to  be  inserted  into 
the  inner  side  of  the  humerus  about  its  middle,  where  it  is  interposed 
between  the  brachialis  anticus  and  the  triceps.  Structure: — aponeu- 
rotic at  its  attachments,  fleshy  in  the  middle. 

The  anterior  surface  of  this  muscle  is  covered  above  by  the  deltoid 
and  pectoralis  major,  and  at  its  insertion  is  crossed  by  the  brachial 
artery.  The  posterior  surface  runs  over  the  tendon  of  the  subscapu- 
laris,  and  those  of  the  latissimus  dorsi  and  teres  major;  one  border  is 
in  apposition  with  the  biceps,  the  other  with  the  brachial  artery.  The 
muscle  is  usually  pierced  by  the  musculo-cutaneous  nerve. 

The  biceps  muscle  (fig.  183,’')  (biceps  flexor  cubiti ; coraco-scapulo- 
radialis)  lies  along  the  anterior  part  of  the  arm  for  its  entire  length, 

* “ Tabul®  Anntom.”  edited  by  Daniel  Bucretius  (Rinddeisch),  tab.  19  and  20.  The 
name  has  reference  to  the  perforation  by  the  musculo-cutaneous  nerve. 
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extending  from  the  scapula  to  the  fore-arm.  Superiorly  it  is  divided 
into  two  heads,  whence  its  name  is  derived.  Of  these,  the  internal  or 
short  head  arises  conjointly  with  the  coraco-brachialis  from  the  cora- 
coid process  of  the  scapula  by  a thick  tendon,  w'hich  spreads  out  and 
gives  origin  to  the  muscular  fibres.  The  external  or  long  head  com- 
mences by  an  elongated  and  rounded  tendon,  which  springs  from  the 
upper  margin  of  the  glenoid  cavity  of  the  scapula,  and  is  continuous 
with  the  glenoid  ligament.  The  tendon  passing  immediately  over  the 
head  of  the  humerus,  covered  by  a special  tube  of  the  synovial  mem- 
brane of  the  joint,  pierces  the  fibrous  capsule  at  its  humeral  attachment, 
and,  after  descending  some  way  in  the  groove  of  the  bone  appropriated 
to  it,  spreads  into  a round  expansion  fi'om  which  the  muscular  fibres 
take  their  rise.  The  fleshy  fibres  of  the  two  heads  join  and  form  what 
is  named  the  belly  of  the  mu.^cle,  which  is  broad  and  somew'hat  flat- 
tened, and  ends  above  the  bend  of  the  elbow  in  the  tendon  of  insertion. 
This  sinks  between  the  muscles  of  the  fore-arm,  to  be  inserted  into  the 
posterior  part  of  the  “ bicipital”  tuberosity  of  the  radius;  from  the  an- 
terior part  of  which  process  it  is  separated  by  a synovial  bursa.  The 
tendon  is  at  first  broad  and  thin,  but  it  gradually  narrows,  and  when 
approaching  the  radius  is  twisted  on  itself,  so  as  to  be  applied  by  a flat 
surface  to  the  bone  on  which  it  ends.  At  its  commencement  a fibrous 
expansion,  presenting  an  arched  border,  is  sent  off  from  the  tendon, 
and  this  process  passes  obliquely  downwards  and  inwards,  and  becomes 
blended  with  the  fascia  of  the  fore-arm  somewhat  below  the  inner 
condyle. — The  expansion  is  stretched  across  the  brachial  artery,  median 
nerve,  and  part  of  the  pronator  teres  muscle. 

The  anterior  surface  of  the  muscle  is  overlapped  superiorly  for 
some  w'ay  by  the  deltoid  and  pectoral  muscles;  but  in  all  the  rest  of 
its  extent  it  is  covered  only  by  the  integument  and  fascia,  with  the 
exception,  however,  of  the  lower  tendon,  which  sinks  deeply  between 
the  muscles,  and  at  its  termination  corresponds  with  a notch  in  the 
margin  of  the  supinator  brevis.  The  posterior  surface,  for  about  half 
its  length,  rests  on  the  humerus  and  shoulder-joint,  and  in  the  rest  on 
the  brachialis  anticus,  being  separated  fr.om  the  latter  by  the  musculo- 
cutaneous nerve.  The  inner  border  is  in  contact  with  the  coraco-bra- 
chialis for  half  its  length,  and  with  the  brachial  artery  for  the  rest. 
The  connexion  of  the  long  tendon  of  origin  with  the  shoulder-joint  has 
been  sufficiently  noticed. 

A third  head,  taking  origin  from  the  humerus,  is  occasionally  added  to  this 
muscle.  The  fibres  are  usually  more  or  less  blended  at  their  origin  with  the  bra- 
chialis anticus  (I  have  seen  them  arise  between  it  and  the  lower  end  of  the 
coraco-brachialis) ; and  they  were,  therefore,  considered  by  Albinus  to  be  an  off- 
set from  that  muscle  to  the  biceps.  The  added  part,  which  is  sometimes  equal 
to  half  the  size  of  the  coraco-brachialis,  joins  the  biceps  at  its  posterior  and  inner 
side  near  the  tendon,  and  lies  outside  the  brachial  artery ; but  in  at  least  two  in- 
stances I found  such  an  accessory  piece  crossing  over  the  artery.  A muscular 
band  has  been  observed  to  extend  in  the  opposite  direction  to  the  foregoing,  viz. 
from  the  biceps  to  the  intermuscular  septum  above  the  inner  condyle  of  the 
humerus.  This  had  the  appearance  of  a second  coraco-brachialis;  it  lay  over 
the  brachial  artery.* 


* See  a Treatise  on  Arteries,  before  cited,  page  270  and  plate  57. 
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BrachiaJis  anticus  (brachialis  intermis, — Douglas  and  Albinus: 
humero-cubilalis)  (fig.  183,®). — Tliis  muscle  lies  under  cover  of  the 
biceps,  along  the  lower  half  of  the  arm.  In  form  it  is  somewhat  coin- 
pressed,  and  is  broader  in  the  middle  than  at  the  extremities.  It  arises 
from  the  fore  part  of  the  humerus,  commencing  at  the  insertion  of  the 
deltoid,  (which  it  embraces  by  two  angular  fleshy  processes,)  and  ex- 
tending nearly  to  the  border  of  the  trochlea;  some  fibres  also  arise 
from  the  intermuscular  septum  at  the  inner  side.  After  passing  in 
front  of  the  elbow-joint,  the  muscular  portion  ends  in  a thick  fasciculus 
of  tendinous  fibres,  which  is  inserted  into  the  rough  surface  on  the 
fore  part  of  the  coronoid  process  of  the  ulna,  where  it  is  received  into 
a notch  on  the  upper  extremity  of  the  flexor  digitorum  profundus 
The  middle  fibres  are  vertical,  those  on  each  side  converge  a little  to 
them. — The  posterior  surface  rests  on  the  bone  and  capsular  ligament; 
the  anterior,  partly  concealed  by  the  biceps,  projects  somewhat  at 
each  side  of  it,  and  supports  the  brachial  artery  and  median  nerve. 

Some  fibres  from  the  middle  of  the  brachialis  anticus  have  been  found  to  pass 
in  an  unusual  direction  inwards  over  the  brachial  artery  to  be  connected  with  the 
internal  intermuscular  septum.* 

Combined  Actions. — The  most  obvious  action  of  the  biceps  is  that  of  fie.xing  the 
fore-arm,  in  which  it  conspires  with  the  brachialis  anticus ; it  also  serves  to  render 
tense  the  fascia  of  the  fore-arm  by  means  of  the  process  which  connects  its  tendon 
with  that  membrane.  If  the  arm  be  placed  in  the  prone  position,  the  biceps  can 
turn  it  supine,  being  in  this  particular  the  direct  antagonist  of  the  pronator  radii 
teres.  When  the  fore-arm  is  rendered  ti.xed  by  holding  some  firm  object,  tho 
biceps  and  brachialis  muscles  can  draw  on  the  humerus,  and  bend  it  forwards  on 
the  arm,  which  is  exemplified  in  the  effort  of  climbing.  They  also  can  move  the 
humerus  on  the  scapula;  but  their  influence  in  this  respect  must  be  very  limited, 
as  they  run  parallel  with  the  axis  of  the  bone.  When  the  humerus  is  fixed,  these 
muscles,  by  drawing  on  the  coracoid  process,  move  the  scapula,  and  therefore 
the  glenoid  cavity  on  the  head  of  the  bone,  so  that  the  latter  may  receive  support 
from  the  former,  rather  than  that  it  should  be  pressed  up  against  the  capsular 
ligament  solely. 

HUMERAL  REGION  (pOSTERIOR). 

The  triceps  \extensor'\  cubiti, — Douglas;  triceps  brachii, — Alb.  (fig. 
184,)  the  only  muscle  that  lies  behind  the  bone  and  intermuscular 
septa,  rests  against  the  posterior  surface  of  the  humerus  in  its  entire 
length,  and  extends  from  the  lower  border  of  the  scapula  to  the  upper 
extremity  of  the  ulna.  Superiorly  it  is  divided  into  three  processes  cp 
heads,  whence  its  name  is  derived,  whilst  its  lower  half,  or  more,  is 
single  and  undivided.  The  long  head‘d  arises  from  the  lower  part  of 
the  glenoid  cavity  and  an  adjoining  rough  portion  of  the  inferior  costa 
of  the  scapula,  by  a tendon  which  spreads  over  the  sides  of  the  mus- 
cular structure  to  whose  fibres  it  gives  origin.  The  muscular  fibres 
from  this  source,  passing  downwards  between  those  of  the  other  two 
parts  or  heads,  end  by  joining  w'ith  them  in  the  common  tendon  of  in- 
sertion. The  external  head'^  takes  origin  by  tendinous  and  fleshy 
fibres  from  the  humerus  immediately  below  the  great  tuberosity,  where 
it  gives  insertion  to  the  teres  minor,  and  from  the  surface  of  the  bone 
below  that  point:  from  likewise  the  ridge  above  the  exiernal  condyle, 
together  with  the  external  intermuscular  septum.  The  fibres  procecd- 

* See  the  work  referred  to  for  peculiarities  of  the  biceps,  p 271. 
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ing  from  this  extended  origin  follow  different  directions  to  terminate 
in  the  general  mass  on  the  common  tendon. 

The  short  head,^  placed  to  the  inner  side,  and 
derived  likewise  from  the  humerus,  com- 
mences by  muscular  fibreshaving  a narrow  and 
pointed  form,  near  to  the  insertion  of  the  teres 
major,  taking  their  rise  from  this  part,  from 
the  intermuscular  septum  above  the  inner  con- 
dyle and  the  posterior  surface  of  the  humerus  ; 
the  fibres  are  directed,  some  immediately  to 
the  olecranon,  the  rest  to  the  general  tendon 
of  insertion. 

The  tendinous  structure  on  which  the  large 
mass  of  muscular  fibres  is  received  inferiorly, 
consists  of  two  strata.  One  of  these,  which 
is  subcutaneous,  covers  the  muscle  to  a con- 
siderable extent,  and  is  the  cause  of  the  flat- 
ness above  the  elbow  which  is  especially  appa- 
rent when  the  muscle  is  put  into  action.  The 
second  layer  is  placed  deeply,  and  both,  after 
giving  insertion  to  the  muscular  fibres,  and 
joining  together  above  the  olecranon,  are  fixed 
to  the  posterior  and  upper  part  of  that  process. 

The  long  head  of  the  triceps  lies  between 
the  two  “ teres”  muscles,  and  is  in  contact 
with  the  capsule  of  the  shoulder-joint.  The 
muscle  is  separated  from  the  bone  by  the 
musculo-spiral  nerve  and  the  superior  pro-  c™’ ^°its"lxternaThea^^ 
funda  artery,  which  correspond  with  a groove  !°ng-  ">■  scapular  head.  3. 
before  noticed,  and  are  covered  by  slender  ThJ"Sanon  process®  of  the 
fibrous  structure.  It  is  separated  at  each  side  “'"a.  5.  The  radius.  6.  'i  he 
of  the  bone  from  tbe  muscles  in  front  of  the  derjoint.— 
arm  by  the  intermuscular  septa  connected 

with  the  ridges  above  the  condyles  of  the  humerus.  The  lower  part 
covers  the  elbow-joint;  and  between  the  tendon  and  the  top  of  the  ole- 
cranon is  interposed  a synovial  bursa,  which  in  some  instances  is  mul- 
tilocular. 

M.  Theile*  limits  the  origin  of  the  second  head  of  the  triceps  muscle  to  the 
part  of  the  humerus  above  the  spiral  groove  for  the  musculo-spiral  nerve  • and 
this  anatomist  assigns  to  the  short  head  aU  the  fibres  given  from  the  posterior 
surface  of  the  bone  below  that  groove,  as  weU  as  those  from  the  ridge  above  the 
external  condyle  of  the  humerus. 

On  removing  the  triceps  from  the  lower  part  of  the  humerus,  some  muscular 
fibres  will  be  found  connected  with  the  capsule  of  the  elbow-joint.  Two  slips 
extending  from  the  bone  above  the  fossa  for  the  olecranon  to  the  capsule  have 
been  described  as  distinct  from  the  triceps,  under  the  name  mb-anconaus.f  These 
fibres  are  analogous  to  the  subcrureus,  which  occupies  a corresponding  place  in 
(he  lower  hmb. 

Actions. — When  the  fore-arm  is  flexed,  the  triceps,  by  drawing  on  the  extremity 
of  the  uhia,  is  enabled  to  extend  it  on  the  humerus,  and  so  bring  both  parts  of 

* Muller’s  “ Archiv.”  &c.  1839,  S,  420,  and  “ Soemmerring-  v.  Baue,”  &c. 

t Theile  in  “ Soemmerring  v.  Baue,”  &c. 


[Fig.  184. 


A posterior  view  of  the  upper 
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the  limb  into  a right  line.  In  situation,  as  well  as  in  action,  it  is  thus  the  direct 
antagonist  of  the  biceps  and  brachialis  anticus.  When  the  arm  is  in  the  extended 
position,  the  long  head  of  the  triceps  may  assist,  in  some  degree,  the  teres  major 
and  latissimus  in  carrying  it  backwards.  If  the  elbow  be  fixed,  the  scapula  be- 
comes relatively  the  more  movable  point  of  attachment  of  the  muscle ; and  then 
its  long  head,  by  acting  on  the  lower  border  of  that  bone,  can  approximate  it  to 
the  shaft  of  the  humerus. 

MUSCLES  OF  THE  FORE-ARM. 

The  muscles  of  the  fore-arm  are  very  numerous,  and  their  relations 
complex.  In  order  to  facilitate  the  examination  of  them,  we  shall 
divide  them  into  groups,  according  to  the  positions  which  they  occupy. 
The  tendon  of  the  biceps  muscle,  together  with  the  brachial  vessels,  os 
they  dip  down  at  the  bend  of  the  elbow-joint,  is  placed  between  two 
masses  of  muscles,  one  of  which  lies  to  the  inner  or  ulnar  side,  the 
other  to  the  outer  or  radial ; the  former  being  attached  to  the  internal 
condyle  of  the  humerus,  the  latter  to  the  external.  Another  set  of 
muscles,  which  likewise  admits  of  subdivision,  occupies  the  posterior 
aspect  of  the  limb. 

BRACHIAL  REGION  (iNNER  AND  ANTERIOR). 

The  muscles  here  placed  are  disposed  in  two  sets,  one  being  super- 
ficial, the  other  deep-seated. 

The  dissection  of  the  fore-arm  may  be  commenced  by  making  an  incision 
through  the  skin,  from  the  middle  of  the  interval  between  the  condyles  of  the 
humerus  to  the  root, of  the  thumb;  this  marks  out  the  course  of  the  radial  artery, 
and  may  be  bounded  by  a transverse  incision  at  each  extremity.  If  the  integu- 
ment be  drawn  tightly  forwards,  and  reflected  inwards,  the  cutaneous  nerves  may 
be  seen  running  in  the  cellular  tissue  between  it  and  the  fascia ; and,  when  onoe 
found,  there  can  be  little  difficulty  in  tracing  them  in  their  entire  extent,  as  they 
can  be  made  to  rest  on  the  fascia,  which  gives  them  a firm  support,  whilst  the 
scalpel  is  carried  from  above  downwards  along  their  cutaneous  surface.  After 
the  superficial  nerves  and  veins  have  been  examined,  the  fascia  may  be  dissected 
off  the  muscles.  The  examination  of  the  muscles  should  be  conducted  in  the 
order  in  which  they  are  described,  commencing  with  those  attached  to  the  inner 
condyle. 

The  superficial  muscles  of  the  anterior  and  inner  part  of  the  fore- 
arm are,  the  pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  carpi  ulnaris,  and  flexor  digitoruin  sublimis.  These  arc  all  in-  j 
timately  united  at  their  origin  from  the  inner  condyle,  to  which  they 
are  attached  by  a common  tendon  that  gives  a fasciculus  of  fibres  to 
each,  and  also  sends  septa  between  them. 

Pronator  teres, — Douglas  and  Albinus;  pronator  radii  teres, — Cowper  I 
(fig.  185,^). — This  muscle  is  extended  obliquely  across  the  front  of  the 
arm  at  its  upper  third.  It  arises  by  two  distinct  heads ; one,  large 
and  superficial,  is  derived  from  the  upper  part  of  the  inner  condyle  of 
the  humerus,  also  from  the  common  tendon  above  mentioned,  from 
the  fascia  of  the  fore-arm,  and  the  septum  between  this  muscle  and 
those  nearest  to  it.  The  second  head,  a thin  fasciculus  deeply  placed,! 
comes  from  tlie  inner  margin  of  the  comnoid  process,  and  joins -thei 
other  at  an  acute  angle,  being  previously  separated  from  it  by  the 
median  nerve.  The  fleshy  belly  thus  formed  proceeds  outwards  and 
downwards,  and  ends  in  a flat  tendon  which  turns  over  the  radius,  and 
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is  inserted  into  a rough  surface  on  the  outer 
side  of  that  bone. 

The  anterior  surface  of  the  pronator  teres 
is  superficial  in  the  greater  part  of  its  extent ; 
but  towards  its  insertion  it  is  crossed  by  the 
radial  artery  and  nerve,  and  the  supinator 
longus  muscle.  The  ulnar  border  is  in  con- 
tact with  the  flexor  carpi  radialis  and  pal- 
maris  longus:  the  radial  border,  bounds, 
with  the  supinator  longus,  an  angular  space, 
in  which  are  placed  the  brachial  artery,  the 
median  nerve,  and  the  tendon  of  the  biceps 
muscle.  The  pronator  teres  covers  the 
flexor  sublimis  digitorum  and  ulnar  artery ; 
and  the  fibres  which  arise  from  the  ulna  pass 
between  the  last-named  artery  and  the  me- 
dian nerve. 

The  origin  of  the  pronator  teres  sometimes  in- 
creases in  extent,  the  additional  fibre's  being  de- 
rived from  the  intermuscular  partition  above  the 
inner  condyle  of  the  humerus.  The  added  portion 
is  usually  continuous  with  the  upper  margin  of  the 
muscle;  but  in  some  instances  it  will  be  found 
separated  at  first  from  it  by  an  interval.  This 
peculiarity  of  the  muscle  I have  repeatedly  found 
associated  with  a change  in  the  direction  of  the 
brachial  artery. 


[Fig.  185. 


The ^exor  carpi  radialis, — Cowper,  (radi- 
alis internus, — Alb.)  (fig.  185,=)  is  situated  in 
front  of  the  fore-arm,  extending  from  the  inner 
condyle  to  the  outer  side  of  the  metacarpus. 
It  arises  from  the  inner  condyle  by  the  com- 
mon tendon,  from  the  fascia  of  the  arm,  and 
from  the  intermuscular  septa  placed  between 
it  and  the  pronator  teres  on  one  side,  the 
palmaris  longus  on  the  other,  and  the  flexor 
sublimis  posteriorly.  The  fleshy  fibres  soon 
end  in  a fibrous  expansion,  w'hich  narrows 
into  a flat  tendon,  and  is  free  from  the  mus- 
cular part  a little  below  the  middle  of  the 
fore-arm.  Arrived  at  the  carpus,  the  tendon 
passes  in  a special  compartment  at  the  outer 
side  of  the  anterior  annular  ligament  of  the 
wrist,  and  runs  through  a groove  in  the  os 
trapezium  (to  which  it  is  bound  by  a thin 
fibrous  sheath,  lined  by  a synovial  mem- 
brane), to  be  inserted  into  the  extremity  of 
bone. 


Superfic  ial  layer  of  the  muscles 
of  the  fore-arm.  1.  The  lower 
part  of  the  biceps,  with  its  ten- 
don. 2.  A part  of  the  brachialis 
anticus,  seen  beneath  the  biceps. 
3.  A part  of  the  triceps.  4.  The 
pronator  radii  teres.  5.  The 
flexor  carpi  radialis.  6.  The  pal- 
maris longus.  7.  One  of  the 
fasciculi  of  the  flexor  sublimis 
digitorum  ; the  rest  of  the  muscle 
is  seen  beneath  the  tendons  of  the 
palmaris  longus  and  flexor  carpi 
radialis.  8 The  flexor  carpi 
ulnaris.  9.  The  palmar  fascia. 

10.  The  palmaris  brevis  muscle. 

1 1.  The  abductor  pollicis  muscle. 

12.  One  portion  of  the  flexor 
brevis  pollicis ; the  leading  line 
crosses  a part  of  the  adductor 
pollicis.  13.  The  supinator  longus 
muscle.  14.  The  extensor  oasis 
metacarpi,  and  extensor  primi 
internodii  pollicis,  curvingaround 
the  lower  border  of  the  fore-arm. 
— W.] 

the  second  metacarpal 


The  anterior  surface  is  covered  by  the  fascia  and  integument;  the 
posterior  rests  on  the  flexor  sublimis,  the  flexor  pollicis  longus,  prona- 
voL.  I.  34 
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tor  quadratus,  and  wrist-joint.  Its  tendon  lies  between  those  of  the 
supinator  radii  longus  and  palmaris  longus,  and  to  its  outer  side  lies 
tlie  radial  artery. 

Tlie  palmaris  lovgus  (fig.  185,'^),  the  smallest  of  this  mass  of  mus- 
cles, lies  along  the  middle  of  the  fore-arm,  on  the  ulnar  side  of  the  pre- 
ceding muscle.  It  arises  from  the  inner  condyle  and  the  intermuscu- 
lar septa;  the  small  fleshy  belly  of  the  upper  part  soon  ends  in  a long 
slender  tendon,  which  is  inserted  into  the  annular  ligament  of  the 
wrist,  continuing  into  the  palmar  fascia.® — This  muscle  is  placed 
between  the  flexores  carpi  radialis  and  ulnaris,  resting  on  the  flexor 
sublimis. 

The  palmaris  longus  is  frequently  altogether  wanting.  When  present,  it  is 
subject  to  many  variations  of  form,  e.  g.,  the  muscular  fibres  may  occupy  the 
middle  of  the  muscle,  which  then  commences  and  ends  by  an  elongated  tendon ; 
or  the  muscular  structure  may  occur  towards  the  lower  end,  the  upper  part  being 
tendinous.  Occasionally  there  are  two  long  palmar  muscles,  one  having  the 
ordinary  shape,  while  the  other  has  one  of  the  forms  above  referred  to.  The 
most  remarkable  peculiarity  is  that  in  which  a small  muscle  (a  second  palmaris 
longus,  placed  nearer  to  the  inner  border  of  the  fore-arm  than  the  usual  muscle) 
covers  the  ulnar  artery  for  some  space  above  the  carpus,  and  terminates,  partly  in 
the  annular  ligament  of  the  carpus  or  fascia,  and  partly  in  the  short  muscles  of 
the  little  finger.  I have  elsewhere  given  an  account  of  some  examples  of  this 
peculiar  muscle.* 

The  flexor  carpi  ulnaris, — Cowper,  (ulnaris  internus, — Alb.,)  (fig. 
185,®)  lies  superficial  along  the  ulnar  border  of  the  fore-arm,  being  ex- 
tended from  the  inner  condyle  to  the  inner  margin  of  the  wrist.  It 
arises  by  two  short  processes,  the  interval  between  which  is  occupied 
by  fibrous  structure  arching  over  the  ulnar  nerve.  One  of  these  is 
attached  to  the  inner  condyle,  the  other  to  the  border  of  the  olecranon. 
The  muscle  is  also  connected  with  intermuscular  septa,  and  for  some 
distance  with  the  inner  side  of  the  ulna  by  a dense  fascia.  The  mus- 
cular fibres  from  these  different  points  of  attachment  terminate  in  a 
tendon,  which  is  inserted  into  the  pisiform  bone,  and  into  the  base  of 
the  fifth  metacarpal  bone.  The  tendon  is  at  first  concealed  within 
the  muscle,  hut  it  afterwards  appears  on  the  outer  side,  and  receives 
muscular  fibres  on  the  opposide  side  nearly  to  its  termination,  and  is 
therefore,  semipenniform. 

The  anterior  surface  is  covered  by  the  skin  and  fascia,  the  poste- 
rior rests  on  the  flexor  profundus,  and  overlaps  the  ulnar  nerve  and 
artery; — towards  the  lower  part  of  the  fore-arm  the  artery  is  opposite 
the  outer  margin  of  the  muscle,  and  this  is  taken  by  surgeons  as  a 
guide  to  the  position  of  the  vessel. 

The  flexor  digitorurn  sublimis  vel  perforatus  (perforatus, — Cowper ; 
sublimis, — Alb.) — The  superficial  flexor  of  the  fingers  (fig.  185,^)  is 
placed  at  the  anterior  part  of  the  fore-arm,  between  the  preceding 
muscles,  which  conceal  it,  and  the  flexor  profundus  and  flexor  longus 
pollicis,  which  are  beneath  it.  It  is  flat  and  broad  in  the  upper  part, 
and  inferiorly  divides  into  four  tendons.  It  arises  from  the  inner  con- 
dyle, by  the  common  tendon  and  the  fibrous  septa  common  to  it  and 


* “The  Arteries,”  &c.  page  334,  and  plate  45. 
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the  other  muscles,  also  from  the  internal  lateral  ligament,  from  the 
anterior  surface  of  the  coronoid  process  at  its  inner  side,  and  from  the 
oblique  line  extended  downwards  from  the  tubercle  of  the  radius. 
The  fleshy  belly  enlarges  towards  the  middle  of  the  arm,  but  dimi- 
nishes somewhat  before  its  division.  The  four  tendons  pass  under  the 
annular  ligament  of  the  wrist  in  pairs,  one  of  which  is  placed  in  front 
of  the  other ; the  anterior  pair  consists  of  the  tendons  for  the  midjile 
and  the  ring  fingers,  the  posterior  of  those  for  the  index  and  the  little 
fingers. 

Fig.  186. 


The  metacarpal  and  phalaiigal  bones  of  two  fingers,  with  the  tendons.  In  the  first  figure  the 
tendons  of  the  flexor  muscles  are  bound  to  the  finger  by  the  fibrous  bands;  in  the  second  they  are 
freed  from  that  structure,  as  well  as  from  the  synovial  membrane  and  the  vincula  accessoria.  1. 
Metacarpal  bone.  2.  Tendon  of  flexor  sublimis.  3.  Tendon  of  flexor  profundus.  * The  perfo- 
ration of  the  former  by  the  latter.  4.  Tendon  of  extensor  digitorum  communis.  5.  A luinbrica- 
lis  muscle.  6.  An  interosseous  muscle. 

As  they  proceed  to  their  destinations  the  tendons  diverge,  (the 
largest  being  that  for  the  middle  finger,  the  smallest  for  the  little 
finger,)  and  each,  accompanied  by  a tendon  from  the  flexor  profundus, 
enters  beneath  fibrous  bands  (ligamenta  vaginalia),  (fig.  186,  a,)  which 
are  firmly  fixed  to  the  margins  of  the  phalanges,  and  bind  both  tendons 
together  down  to  the  palmar  surface  of  the  bones ; — and  thus  a fibro- 
osseous  canal  is  constructed  for  the  tendons.  Opposite  the  first 
phalanx  the  tendon  of  the  flexor  sublimis  presents  a fissured  interval, 
(fig.  186,  B,)  which  transmits  that  of  the  deep  flexor,  (whence  the 
name  perforatus,)  and  finally,  after  expanding  somewhat  and  forming 
on  its  palmar  surface  a groove,  which  is  adapted  to  the  accompanying 
tendon,  it  is  inserted  into  the  fore  part  of  the  second  phalanx.  The 
same  arrangement  obtains  in  each  instance  within  the  canals  on  the 
fingers.  A few  slender  and  loose  filaments  are  extended  from  the 
phalangal  bones  to  both  the  tendons.  They  have  been  named  “vincula 
accessoria  tendinum,”  or  “ vincula  vasculosa.” 

Superiorly,  the  flexor  sublimis  is  concealed  by  the  other  muscles  of 
this  set,  and  is  crossed  near  the  radius  by  the  radial  artery ; it  rests 
on  the  flexor  pollicis  longus  and  flexor  profundus,  separated  from  the 
latter  by  the  median  nerve  and  the  ulnar  artery.  In  the  palm  of  the 
hand,  its  tendons  are  covered  by  the  palmar  fascia,  the  superficial 
palmar  arch  of  arteries,  and  the  branches  of  ‘the  median  nerve,  and 
they  lie  in  front  of  the  accompanying  tendons  of  the  flexor  profundus. 


400 


MUSCLES  OF  THE  FORE  ARM. 


except  after  they  have  been  perforated  by  these.  Where  the  tendons 
slide  beneath  the  annular  ligament,  they  are  invested  by  a synovial 
membrane,  and  a similar  provision  for  easy  movement  exists  on  the 
phalanges  of  each  of  the  fingers. 

This  muscle  is  subject  to  several  slight  variations  from  the  arrangement  above 
described.  One  or  two  may  be  referred  to.  A muscular  slip  is  frequently  given 
from  it  to  the  flexor  profundus,  or  to  the  flexor  longus  pollicis.  The  tendon  for 
the  little  finger  is  sometimes  wanting,  and  I have  seen  this  coincide  with  a simi- 
lar deficiency  in  the  foot. 

The  deep-seated  muscles,  on  the  anterior  surface  of  the  fore-arm, 
are  the  flexor  profundus,  flexor  pollicis  longus,  and  pronator  quad- 
ratus. 

Dissection. — When  the  superficial  muscles  have  been  examined,  consisting  of 
the  pronator  teres,  flexor  radialis,  palmaris  longus,  flexor  ulnaris,  and  flexor  sub- 
limis,  their  common  origin  may  be  divided,  and  the  whole  mass  drawn  down 
towards  the  hand,  which  will  expose  the  flexor  profundus  and  flexor  pollicis 
longus,  as  well  as  the  median  nerve  and  ulnar  artery.  The  interosseous  nerve 
and  artery  will  at  once  be  found  between  the  two  muscles  last  mentioned. 

[Fig.  187.  Flexor  digitorum  profundus  vel  perforans 

(perforans,  — Cowper ; profundus, — Alb.) — 
The  deep  flexor  of  the  fingers  (fig.  187,*)  lies 
towards  the  ulnar  side  of  the  fore-arm,  cover- 
ed by  the  preceding  muscles.  It  is  thin  and 
compressed  above,  presents  in  the  middle  a 
fleshy  belly  of  considerable  size,  and  inferior- 
ly  is  divided  into  four  tendons.  The  muscle 
arises  from  the  hollow  at  the  inner  side  of  the 
olecranon, — from  the  inner  border  and  an- 
terior surface  of  the  ulna,  to  within  a few 
lines  of  the  edge  of  the  pronator  quadratus, 
and  from  the  ulnar  half  of  the  interosseous 
ligament.  The  tendons  are  free  from  the 
muscular  substance  above  the  wrist,  and  that 
destined  for  the  index-finger  is  distinct  from 
the  others,  which  are  connected  together  as 
far  as  the  palm.  Under  the  annular  ligament, 
they  lie  behind  the  tendons  of  the  flexor  subll 
mis,  and  they  maintain  the  same  relation  to 
these  latter  as  they  pass  along  the  metacarpal 
bones  and  digital  phalanges.  Opposite  the 
first  phalanx,  the  tendon  of  eaeh  finger  passes 
through  the  fissure  formed  for  its  transinis- 
sion  in  the  tendon  of  the  flexor  sublimis  (fig. 
186,  b),  and  proceeds  to  be  inserted  into  the 
base  of  the  last  phalanx.  The  tendons  are 
bound  to  the  phalanges  by  fibrous  bands, 

The  deep  layer  of  muscles  of  |i 

the  fore-arm.  1.  The  internal  lateral  ligament  of  the  elbow  joint.  2.  The  anterior  ligament.  3. 
The  orbicular  ligament  of  the  head  of  the  radius.  4.  The  flexor  profundus  digitorum  muscle  5.  j 
The  flexor  longus  pollicis.  6.  The  pronator  quadratus.  7.  The  adductor  pollicis  muscle.  8.  The  “ 
dorsal  interosseous  muscle  of  the  middle  finger,  and  palmar  interosseous  of  the  ring  finger.  9.  The  t 
dorsal  interosseous  muscle  of  the  ring  finger,  and  palmar  interosseous  of  the  little  finger. — W.J 
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and  loosely  connected  with  those  bones  by  the  slender  vincula  acces- 
soria,  in  the  manner  mentioned  in  describing  the  last  muscle. 

The  upper  extremity  of  the  muscle  in  a manner  embraces  the  in- 
sertion of  the  brachialis  anticus.  The  posterior  surface  rests  on  the 
ulna,  the  interosseous  ligament,  and  pronator  quadratus ; the  anterior 
one  is  covered  by  the  ulnar  artery  and  nerve,  the  median  nerve,  and 
the  other  flexor  muscles.  The  external  border  is  parallel  with  the 
flexor  pollicis  longus,  from  which  it  is  separated,  on  the  interosseous 
membrane,  by  the  anterior  interosseous  artery  and  nerve.  The  tendons 
are  covered  by  the  synovial  sacs  which  have  been  mentioned  in  con- 
nexion with  the  flexor  sublimis. 

The  lumbricales  (fig.  190,^)  are  four  tapering,  fleshy  fasciculi,  ex- 
tended from  the  tendons  of  the  flexor  profundus  to  the  first  digital 
phalanges,  and  are  therefore  to  be  considered  accessories  or  appendages 
to  that  muscle.  They  arise  by  fleshy  fibres  from  the  outer  or  radial 
border  of  the  deep  flexor  tendons,  and  proceed  forwards  to  the  corre- 
sponding sides  of  the  fingers,  where  they  are  inserted  into  the  tendinous 
expansion  covering  the  dorsal  aspect  of  the  fingers.  They  are  covered 
by  the  palmar  fascia,  and  partially  by  the  tendons  of  the  flexor  sublimis. 

These  little  muscles  are  subject  to  many  deviations  from  the  ordinary  arrange- 
ment. The  number  is  not  unfrequendy  diminished  to  three,  or  it  may  be  in- 
creased (much  more  rarely,  however,)  to  five  or  six.  The  destination  of  one  or 
two  of  them  is  often  changed,  and  one  finger  (most  frequently  the  third  or  fourth) 
is  found  to  be  provided  with  two.  Lastly,  one  may  be  divided  between  two 
fingers. 

Flexor  longus  'pollicis  manus  (fig.  187,^).  The  long  flexor  of  the 
thumb  lies  on  the  same  plane  as  the  flexor  profundus,  resting  on  the 
radius.  It  arises  from  the  grooved  surface  on  the  fore  part  of  the 
radius, — commencing  just  below  the  oblique  line  which  extends  down- 
wards from  its  tubercle,  and  reaching  nearly  to  the  edge  of  the  pro- 
nator quadratus, — also  from  the  adjacent  part  of  the  interosseous 
ligament.  The  fleshy  fibres  come  forward  to  a tendon,  which,  after 
passing  beneath  the  annular  ligament  of  the  wrist,  turns  outwards, 
lying  between  the  two  heads  of  the  flexor  brevis  and  the  sesamoid 
bones,  and  then  enters  a canal,  similar  to  those  for  the  other  flexor 
tendons.  Finally  the  tendon  is  inserted  into  the  base  of  the  second 
phalanx  of  the  thumb. 

This  muscle  is  covered  by  the  flexor  carpi  radialis,  flexor  sublimis, 
and  somewhat  by  the  pronator  teres,  also  by  the  radial  vessels.  The 
inner  border  is  in  contact  with  the  flexor  profundus,  the  anterior  inter- 
osseous artery  and  nerve  being  interposed.  Towards  the  lower  part 
of  the  arm,  its  fibres  can  be  readily  perceived  between  the  tendon  of 
the  supinator  longus  and  flexor  carpi  radialis. — In  some  cases  the 
flexor  pollicis  receives  a bundle  of  fibres  from  the  flexor  sublimis. 

Pronator  quadratus  (fig.  187,®;  fig.  19 1,^).  This  small  square  mus- 
cle is  placed  behind  the  other  muscles,  and  is  extended  across  the 
radius  and  ulna,  immediately  above  their  carpal  extremities;  it  is  flat 
and  thick  (especially  so  at  the  middle),  and  about  two  inches  in 
breadth.  Its  origin,  or  fixed  attachment,  is  from  the  anterior  surface 
and  the  inner  border  of  the  ulna  (curving  over  the  bone),  in  the  situa- 
tion and  extent  just  mentioned,  and  from  a tendinous  layer  on  its  sur- 
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face.  The  fibres  pass  directly  across,  to  be  inserted  into  the  fore  part 
and  anterior  surface  of  the  radius. 

One  surface  of  the  muscle  rests  on  the  bones  and  interosseous 
membrane,  and  covers  the  anterior  interosseous  artery  and  nerve; 
the  other  is  covered  by  the  tendons  of  the  flexor  muscles  and  the 
radial  artery. 

Combined  Actions. — These  muscles  act  on  the  fore-arm,  the  hand,  and  the  digital 
phalanges. — The  radius  is  made  to  turn  on  the  ulna,  and  the  hand  thereby  pro- 
nated  by  the  pronator  teres  and  quadratvs,  which  take  their  fixed  points,  the  one 
on  the  humerus,  the  other  on  the  ulna,  and  draw  the  radius  inwards  across  the 
latter  bone.  Should  the  pronator  teres,  after  having  effected  so  much,  continue 
its  action,  it  becomes  virtually  a ffexor,  and  will  assist  the  other  muscles  in 
bending  the  fore-arm  on  the  arm. — So  also  the  flexors  of  the  flngers,  after  having 
bent  the  phalanges  towards  the  palm,  begin  to  act  on  the  wrist,  and  then  con- 
tribute to  the  ffexion  of  the  fore-arm  by  means  of  the  mechanical  advantage  they 
derive  by  passing  under  the  annular  ligament  of  the  wrist.  The  flexores  carpi,  too, 
after  having  bent  the  wrist,  become  subsequently  flexors  of  the  fore-arm.  The 
flexion  of  the  phalanges  is  obviously  effected  by  the  superficial  and  deep  common 
flexors,  and  by  the  ffexor  pollicis. 

RADIAL  REGION. 

The  muscles  placed  along  the  outer  side 
of  the  fore-arm  are  the  supinator  radii  lon- 
gus  and  brevis,  the  extensor  carpi  radialis 
longior  and  brevior. 

Dissection. — These  muscles  are  readily  exposed 
by  reliecting  the  skin  and  the  fascia  outwards,  from 
a few  inches  above  the  external  condyle  down  to 
the  wrist;  the  preceding  dissections  obviously  mark 
out  the  way  of  conducting  this. 

Supinator  longus, — Douglas  and  Alb.  (su- 
pinator radii  longus, — Cowper;  brachio- 
radialis,  — Soemmerring),  (fig.  185,”;  fig. 
188,“). — This  is  the  first  and  most  prominent 
muscle  of  the  external  set,  and  lies  upon 
the  radial  border  of  the  arm,  extended  from 
nearly  the  middle  of  the  humerus  to  the  end 
of  the  radius.  It  arises  from  the  external 
condyloid  ridge  of  the  humerus,  nearly  as 
high  up  as  the  insertion  of  the  deltoid,  whore 
it  is  interposed  between  the  brachialis  an- 
ticus  and  the  external  intermuscular  septum, 
to  which  also  its  fibres  are  attached.  The 

The  superficial  layer  of  muscles  of  the  posterior  aspect  ol 
the  fore-arm.  1.  The  lower  part  of  the  biceps.  2.  Purl  of 
the  brachialis  anticus.  3.  The  lower  part  of  the  triceps,  in- 
serted into  the  olecranon.  4.  The  supinator  longus.  5.  The 
extensor  carpi  radialis  longior.  6.  The  extensor  carpi  .'.adi- 
alis  brevior.  7.  The  tendonsof  insertion  of  these  two  mus.iles. 
8.  The  extensor  communis  digitorum.  9.  The  extensor  mi- 
nimi digiti.  10.  The  extensor  carpi  ulnaris.  11.  The  an- 
coneus. 12.  Part  of  the  flexor  carpi  ulnaris.  13.  The  extensor  ossis  metacarpi  and  extensor 
pmni  internodii  muscle,  lying  together.  14.  The  exiensorsecundi  internodii;  its  tendon  is  seen 
crossing  the  two  tendons  of  the  extensor  carpi  radialis  longior  and  brevior.  15.  The  posterior  an- 
nular ligament.  The  tendons  of  the  common  extensor  are  seen  upon  the  back  of  the  hand,  and 
their  mode  of  distribution  on  the  dorsum  of  the  fingers. — W.] 
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thin  fleshy  mass  proceeding  from  this  elongated  source  descends  upon 
the  anterior  and  outer  border  of  the  arm,  and,  about  its  middle,  ends 
in  a flat  tendon,  which,  continuing  the  same  course,  is  inserted  into 
the  external  border  of  the  radius,  close  to  the  base  of  its  styloid 
process. 

This  muscle  is  covered  only  by  the  skin  and  fascia,  except  the  in- 
sertion, which  is  covered  by  the  extensor  muscles  of  the  thumb.  It 
rests  on  the  humerus,  extensor  carpi  radialis  (longior  and  brevior), 
the  insertion  of  the  pronator  teres,  and  the  supinator  radii  brevis. 
The  inner  border  is  in  contact,  above  the  bend  of  the  elbow,  with 
the  brachialis  anticus,  and  with  the  musculo-spiral  nerve  and  the  ac- 
companying artery ; along  the  fore-arm  it  is  in  contact  with  the  radial 
artery  and  nerve,  and  serves  as  a guide  to  the  position  of  the  vessel. 

The  extensor  carpi  radialis  longior  (radialis  externus  longior, — 
Alb.)  (fig.  188,^)  is  partly  covered  by  the  preceding  muscle,  but  its 
external  border  projects  beyond  it.  It  arises  lower  down  than  the 
supinator  longus,  from  the  external  condyloid  ridge  as  well  as  from 
the  intermuscular  septum,  and  a tendon  common  to  it  and  other 
muscles  connected  with  the  outer  condyle.  After  passing  along  the 
outside  of  the  articulation,  it  ends,  at  the  upper  third  of  the  arm,  in 
rather  a broad,  flat  tendon,  which  descends  along  the  outer  and  back 
part  of  the  radius.  The  tendon  passes,  conjointly  with  that  of  the 
following  muscle,  in  a groove  in  the  lower  extremity  of  the  bone,  and 
is  inserted  into  the  base  of  the  metacarpal  bone  of  the  fore-finger. 
The  fleshy  part  of  the  muscle  is  partly  covered  by  the  supinator 
longus,  and  the  upper  fibres  are  often  continuous  with  the  lower  part 
of  that  muscle.  Its  tendon  passes  beneath  the  extensors  of  the  thumb, 
and  the  posterior  annular  ligament  of  the  wrist. 

Extensor  carpi  radialis  brevior, — Douglas  (radialis  externus  brev. 
— Alb.)  (fig.  188,®). — Shorter,  as  the  name  implies,  than  the  pre- 
ceding, to  which  it  immediately  succeeds  on  the  fore-arm,  this 
muscle  arises  from  the  extremity  of  the  outer  condyle  of  the  humerus, 
by  the  common  tendon  and  the  fibrous  processes  which  intervene 
between  it  and  other  extensor  muscles,  also  from  a tendinous  expan- 
sion on  its  surface,  and  from  the  external  lateral  ligament  of  the 
elbow-joint.  The  fleshy  belly  ends  in  a flat  tendon,  which  remains 
closely  applied  to  that  of  the  preceding  muscle,  and  with  it  proceeds 
in  the  groove  in  the  radius,  and  under  the  annular  ligament,  w'here  it 
diverges  somewhat,  in  order  to  be  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  middle  finger. 

Combined  Actions. — ^These  are  the  direct  antagonists  of  the  pronators  of  the  hand 
and  flexors  of  the  wrist.  If  the  hand  be  previously  pronated,  the  supinators,  by 
rolling  the  radius  on  the  ulna,  turn  the  palm  supine ; but  the  extent  and  power 
of  action  of  each  differ  considerably.  The  supinator  longus,  notwithstanding  its 
length  and  size,  can  act  but  feebly  in  supinating  the  hand,  inasmuch  as  its 
direction  is  parallel  with  that  of  the  radius:  its  direction  and  attachments  indicate 
it  to  be  a ffexor  of  the  fore-arm.  The  supinator  brevis,  both  by  its  direction  and 
mode  of  attachment,  is  by  far  the  more  efficient  agent  in  moving  the  radius  on 
the  iflna.  The  action  of  the  radial  extensors  is  fuUy  indicated  by  their  name  ] if 
their  effort  be  continued,  they  assist  in  extending  the  fore-arm  on  the  arm. 
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BRACHIAL  REGION,  (POSTERIOR  AND  SUPERFICIAL.) 

The  muscles  situated  on  the  posterior  aspect  of  the  fore-arm  are  the 
anconeus,  the  extensor  communis  digitorum,  extensor  carpi  ulnaris, 
and  extensor  minimi  digiti,  which  are  superficial ; whilst  the  rest  are 
deep-seated,  viz.,  the  three  extensors  of  the  thumb,  the  extensor  indicis, 
and  the  supinator  radii  brevis. 

Dissection. — The  muscles  on  the  posterior  side  of  the  fore-arm  are  numerous  and 
closely  connected  together,  so  that  their  dissection  and  arrangement  are  some- 
times deemed  dillicult.  An  incision  may,  in  the  first  place,  be  made  from  the 
olecranon  to  the  middle  of  tire  back  of  the  hand,  which  should  be  bounded  at 
each  extremity  by  a transverse  incision.  The  skin,  having  been  thus  divided, 
maybe  reflected  off  the  fascia  in  its  entire  e.xtent;  and,  when  the  fascia  has 
been  examined,  it  may  be  divided  in  the  same  way  as  me  skin,  and  dissected 
off  the  muscles,  which  will  be  facilitated  by  proceeding  from  below  upwards, 
taking  the  different  tendons  as  guides  to  their  respective  muscles,  until  all  of 
them  are  e.xposed,  and  their  borders  defined.  When  this  has  been  efl'ected, 
little  difficulty  will  be  experienced  in  distinguishing  them  from  one  another,  if 
the  first  line  of  the  description  given  of  them  be  attended  to,  as  it  indicates  the 
situation  and  direction  of  each ; and,  when  the  name  of  a muscle  is  known, 
everything  relative  to  its  anatomical  characters  will  be  found  in  the  section  which 
treats  of  it. 

The  anconeus  (fig.  188,^*;  a/xwv,  the  elbow)  is  placed  immediately 
behind  and  beneath  the  elbow-joint,  being  a small  triangular  muscle. 
It  arises,  by  a tendon,  from  the  extremity  of  the  outer  condyle  of  the 
humerus,  at  its  posterior  aspect.  From  this  the  fibres  proceed, 
diverging  from  one  another,  the  upper  ones  being  horizontal,  the  rest 
passing  downwards  with  increasing  degrees  of  obliquity  ; and  all  are 
inserted  into  the  radial  aspect  of  the  olecranon  and  the  adjacent  surface 
of  the  ulna  itself. 

The  anconeus  is  superficial  in  its  entire  extent,  and  lies  below  the 
outer  part  of  the  triceps  extensor,  with  which  it  is  continuous  by  its 
upper  margin.  It  covers  part  of  the  ligament  of  the  elbow-joint  and 
of  the  supinator  brevis,  together  with  the  recurrent  branch  of  the 
interosseous  artery. 

The  extensor  communis  digitorum  (fig.  188,®)  lies  along  the  posterior 
part  of  the  fore-arm.  It  arises  by  a tendon  common  to  it  and  the 
other  superficial  extensor  muscles,  also  from  the  fascia  of  the  arm, 
and  the  septa  between  it  and  the  adjoining  muscles.  Somewhat  below 
the  middle  of  the  fore-arm  the  muscular  part  ends  in  four  tendons, 
which,  after  passing  beneath  the  posterior  annular  ligament  of  the 
wrist,  diverge  as  they  proceed  along  the  carpus  and  metacarpus  to 
reach  the  fingers.  Each  tendon  expands,  and,  being  increased  by 
tendinous  fibres  derived  from  the  lumbricales  and  interosseous  muscles, 
forms  a fibrous  expansion  (see  fig.  186),  which  encases  the  back  of 
the  first  and  second  digital  phalanges,  and  terminates  upon  the  third. 
It  is  attached  to  the  second  and  third  phalanges  in  the  following 
manner.  Opposite  the  second  joint,  the  tendon  appears  to  divide  into 
two  fasciculi,  which  leave,  apparently,  an  elliptic  interval  between 
them.  The  tendon,  however,  is  not  deficient  at  this  part:  it  is  much 
thinner  than  at  the  sides,  and  this  thin  middle  portion  is  inserted  into 
the  base  of  the  second  phalanx.  The  two  lateral  parts,  continuing 
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onwards,  are  joined  together  towards  the  middle  or  lower  part  of  the 
second  phalanx;  and,  having  passed  beyond  this,  are  inserted  into  the 
last  phalanx.  On  the  index  finger  and  the  little  finger  the  tendons  are 
joined,  before  their  division,  by  those  from  the  special  extensors  of 
those  fingers.  Moreover,  the  tendon  furnished  from  the  common 
extensor  to  the  fore-finger  is  separate  from  the  rest ; while  the  others 
are  connected  by  transverse  bands  over  the  metacarpus. 

At  its  origin,  this  muscle  lies  between  the  extensor  carpi  radialis 
brevior  and  the  extensor  digiti  minimi,  and  maintains  the  same  rela- 
tion as  it  descends  towards  the  wrist.  It  covers  the  supinator  radii 
brevis,  the  extensors  of  the  thumb  at  their  origin,  and  the  indicator. 
A synovial  membrane  encases  the  tendons  as  they  pass  under  the 
annular  ligament. 

Extensor  minimi  digiti  (extensor  proprius  auricularis, — Alb.),  (fig. 
188,®). — The  extensor  of  the  little  finger  is  usually  united  with  the 
common  extensor.  It  is  placed  between  that  muscle  and  the  extensor 
carpi  ulnaris.  It  arises,  in  common  with  the  extensor  communis,  by 
a thin  tendinous  part,  giving  origin  to  a slender  bundle  of  fleshy 
fibres.  The  tendon  in  which  it  ends  passes  through  a ring  in  the 
annular  ligament  appropriated  to  itself,  and  joins  with  the  fourth 
digital  tendon  of  the  common  extensor,  conjointly  with  which  it 
; expands  upon  the  posterior  surface  of  the  phalanges  of  the  little 
I finger. 

Extensor  carpi  ulnaris  (ulnaris  externus, — Alb.),  (fig.  188,“)  lies 
towards  the  ulnar  border  of  the  fore-arm,  being  extended  from  the 
external  condyle  to  the  root  of  the  little  finger.  It  arises  from  the 
external  condyle  of  the  humerus,  by  the  common  tendon  and  an 
elongation  from  it;  from  the  ulna,  for  some  space  below  the  anco- 
neus; and  from  the  fascia  of  the  arm.  The  muscular  fibres  derived 
from  this  source  incline  somewhat  inwards,  and  end  in  a tendon, 
which  runs  through  a special  groove  in  the  carpal  end  of  the  ulna, 
and,  after  passing  between  the  carpus  and  annular  ligaments,  is  inserted 
into  the  posterior  extremity  of  the  metacarpal  bone,  sustaining  the 
'ittle  finger. — Like  the  foregoing  muscles,  it  is  covered  only  by  the 
5kin  and  fascia,  and  it  conceals  the  supinator  brevis  in  part,  as  well 
IS  the  extensor  of  the  index  finger. 

BRACHIAL  REGION  (dEEP  POSTERIOR). 

The  deep-seated  muscles  on  the  back  of  the  arm  are  all  less  in  size 
ind  length  than  the  superficial  set,  from  which  they  are  readily  distin- 
nnshable  by  the  obliquity  of  their  direction. 

Dissection. — When  the  long  extensors  which  arise  from  the  external  condyle 
lave  been  examined,  they  may  be  detached  from  their  origin,  and  drawn  out- 
Tards,  so  as  to  expose  those  which  lie  deeply  between,  or  on  the  bones.  The 
upinator  brevis  and  anconeus,  both  short  muscles,  and  oblique  in  the  direction 
•f  their  fibres,  will  be  seen  close  below  the  elbow-joint,  whilst  the  extensors  of 
he  thumb,  and  the  indicator,  lie  obliquely  over  the  middle  and  lower  part  of  the 
adius. 

' Extensor  ossis  metacarpi pollicis  (fig.  189,®),  (abductor  longus  pollicis 
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[Fig.  189. 


manus, — Alb.) — This  muscle,  the  extensor 
of  the  metacarpal  bone  of  the  thumb,  which 
is  the  largest  of  the  deep  extensor  muscles, 
descends  obliquely  over  the  bones  of  the 
fore-arm,  from  the  posterior  to  the  outer 
side,  lying  immediately  below  the  border 
of  the  supinator  brevis.  It  arises  from  the 
external  surface  of  the  ulna,  and  from  the 
interosseous  ligament  and  the  radius,  as  it 
crosses  each  ; its  fleshy  belly  ends  in  a ten- 
don, which  passes  through  a groove  in  the 
outer  border  of  the  radius,  common  to  it 
and  the  extensor  of  the  first  phalanx  of  the 
thumb,  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  thumb. 

The  origin  and  upper  part  of  the  muscle 
are  concealed  by  the  common  extensor, 
but  it  becomes  superficial  where  it  lies  on 
the  external  border  of  the  radius ; and, 
whilst  passing  over  the  carpus,  its  tendon 
crosses  those  of  the  radial  extensors. 

Extensor  primi  internodii  pollicis  (ex- 
tensor minor  pollicis  manus, — Alb.) — The 
extensor  of  the  first  phalanx  (fig.  189,’’)  is 
much  smaller  than  the  preceding,  and  lies 
close  to  its  lower  border.  The  muscle 
arises  from  the  interosseous  ligament  and 
radius,  and  slightly,  if  at  all,  from  the  ulna;  I 


The  deep  layer  of  muscles  on  the  t^^es  the  Same  direction  as  the  abductor, 
posterior  aspect  of  the  fore-arm.  1.  wluch  it  accompanies  through  the  gi'oove 
The  ‘Xc^Ton."^3.'’The‘Tir.'  4.  the  radius,  and  over  the  corresponding 
The  anconeus  muscle.  5.  The  su-  border  of  the  carpus.  The  tendon  proceeds 

p.nw,' 

The  extensor  primi  internodii  polli-  the  Upper  end  of  itS  first  phalanx. 
nodii%Hicl.®'rTL"®eTen^^^^^  E->^tensor  secundi  internodii  pollicis  (ex- 
dicis.  10.  The  first  dorsal  interns-  tensor  major  polHcis  manus, — Alb.) — llie 

seous  muscle.  The  other  three  dor-  extensor  of  the  second  phalanx  (fig.  189,®) 
sal  interossei  are  seen  between  the  , I i-  ^ i 

metacarpal  bones  of  their  respective  IS  much  IcirgGr  than  tllG  preceding  rnuSCle, 

fingers.— w.]  which  it  partly  covers;  its  direction  is  ob- 

liquely downwards  and  forwards  from  the  ulna  to  the  thumb.  It 
arises  from  the  back  part  of  the  ulna,  immediately  below  the  greatl 
abductor,  and  from  the  adjacent  part  of  the  interosseous  ligament.; 
The  fleshy  belly  derived  from  these  attachments  soon  ends  in  a tendon,' 
which  is  bound  down  in  a separate  compartment  by  the  annular  liga- 
ment, and  runs  through  the  narrow  oblique  groove  (specially  appro- 
priated to  it)  at  the  middle  of  the  carpal  end  of  the  radius,  to  be  inserted 
into  the  base  of  the  second  phalanx  of  the  thumb. 

A part  of  the  tendon  of  the  extensor  ossis  metacarpi  is  often  found  to  temrinatf 
in  the  upper  end  of  the  abductor  pollicis. — The  extensor  primi  internodii  i.s  tio. 
unfrequently  united  with  the  extensor  of  the  metacarpal  bone,  and  only  a slende. 
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tendinous  filament  reaches  the  first  phalanx. — A portion  of  the  third  muscle  (ex- 
tensor secundi  intemodii)  has  been  found  attached  to  the  first  phalanx. 

Whilst  passing  along  the  groove,  the  tendon  of  this  muscle  is  sepa- 
rated from  those  of  the  other  extensors  of  the  thumb,  by  the  groove 
which  lodges  the  radial  extensors ; and  near  the  base  of  the  first  meta- 
carpal bone,  the  radial  artery  is  lodged  in  the  interval  which  separates 
them. 

Extensor  indicis  (fig.  189,**)  (indicator). — The  extensor  of  the  index 
finger  is  nearly  of  the  same  size  as  the  preceding  muscle,  whose  lower 
border  it  accompanies.  It  arises  from  the  posterior  surface  of  the  ulna, 
about  its  middle,  also  from  the  interosseous  ligament.  The  tendon,  which 
is  continued  from  the  muscular  part,  passes,  together  with  the  common 
extensor,  beneath  the  annular  ligament,  comes  in  contact  wdth  the 
digital  tendon  of  the  latter,  which  is  destined  for  the  index  finger,  and 
unites  with  it  to  form  the  tendinous  expansion ; and  through  it  both 
are  inserted  into  the  posterior  surface  of  the  second  and  third  phalanges, 
in  the  manner  mentioned  in  the  description  of  the  common  extensor 
muscle. 

The  supinator  brevis  (supinator  radii  brevis, — Cowper),  (fig.  189,®)  is 
a short  triangular  muscle,  lying  in  close  contact  with  the  bones,  and 
extended  obliquely  from  the  outer  condyle  of  the  humerus  to  the  upper 
third  of  the  radius,  over  which  it  is  curved.  It  arises  from  the  exter- 
nal condyle,  and  from  the  external  lateral  ligament,  as  far  as  its  inser- 
'tion  into  the  annular  ligament  of  the  radius,  also  from  a rough  ridge 
and  a depressed  surface  below  the  sigmoid  cavity  of  the  ulna.  The 
fibres  of  the  muscle,  derived  from  these  points  of  attachment,  as  well 
as  from  a tendinous  expansion  over  the  muscle,  pass  obliquely  round 
the  upper  part  of  the  radius,  covering  it,  and  connected  with  it,  except 
at  its  inner  side. 

The  supinator  brevis  is  covered  by  several  muscles.  It  lies  on  the 
igaments  at  the  outer  side  of  the  elbow-joint ; and  the  posterior  branch 
)f  the  musculo-spiral  nerve  passes  thi’ough  its  fibres.  By  means  of  a 
lotch  in  the  anterior  margin,  it  is  adapted  to  the  bicipital  tuberosity  of 
he  radius. 

Combined  Actions. — ^These  muscles  act  on  the  fingers  and  hand  in  the  first  in- 
tance,  and  then,  by  a continuance  of  their  effort,  on  the  fore-arm,  which  they 
•ssist  in  extending.  The  common  extensor,  as  weU  as  those  of  the  thumb,  the 
bre-finger,  and  little  finger,  are,  from  their  situation  and  attachments,  the  direct 
ntagonists  of  the  flexors;  the  latter,  however,  being,  from  their  size  and  number, 
ae  more  powerful  agents.  If  the  bones  of  the  thumb  be  drawn  inwards  to  the 
aim,  as  when  an  object  is  firmly  grasped,  their  extensor  muscles  may,  by  reason 
f the  obliquity  of  their  direction,  assist  in  supinating.the  hand.  Their  names 
idicate  their  more  ordinary  action.  The  anconeus  assists  the  triceps  in  extend- 
rg  the  fore-arm.  The  supinator  brevis  turns  the  radius  on  its  axis,  so  as  to  bring 
le  hand  into  the  supine  position. 

MUSCLES  OF  THE  HAND. 

The  muscles  of  the  palmar  surface  of  the  hand  admit  of  being 
livided  into  three  sets  or  groups,  viz.,  those  of  the  thumb,  those  of  the 
ittle  finger,  and  thirdly,  those  placed  in  the  middle  of  the  palm.  The 
xtensors,  which  have  been  described  in  the  foregoing  pages,  and  the 
iorsal  interossei,  are  the  only  muscles  on  the  back  of  the  hand. 


408 


MUSCLES  OF  THE  HAND. 


Dissection. — ^The  first  step  in  tire  dissection  of  the  liand  consists  in  e.xposing  the 
palmar  fascia  in  its  entire  extent.  (See  its  description  among  the  structures  of 
tlie  same  class.)  For  tliis  purpose  a transverse  incision  may  be  made  at  the 
wrist,  down  to  the  annular  ligament;  for,  as  the  fascia  arises  from  it,  it  affords 
an  easy  guide  to  that  membrane.  The  integument  may  then  be  raised,  and 
refiected  forwards  to  the  fingers,  or  to  either  side.  When  the  fascia  has  been 
e.xamined,  it  may  be  detached  from  its  connexion  with  the  annular  ligament,  and 
removed  altogetlier;  by  which  means  the  flexor  tendons,  the  superficial  arch  of 
arteries,  and  the  branches  of  the  ulnar  and  median  nerves,  are  brought  into  view. 
The  digital  prolongations  of  these  different  structures  can,  in  the  next  place,  be 
traced  along  the  fingers  by  merely  removing  the  integument.  The  .^hort  muscles 
of  the  thumb,  and  those  of  the  little  finger,  may  next  engage  attention.  But  it 
will  not  be  necessary  to  add  anything  to  what  is  stated  in  the  description  of  the 
muscles,  as  they  are  placed  in  their  anatomical  order,  care  being  also  taken  to 
indicate  their  situation  and  general  characters,  so  that  no  mistake  can  occur.  Deep 
in  the  palm  of  the  hand  are  situated  one  set  of  interossei  muscles ; these  cannot 
be  seen  until  the  flexor  tendons  are  all  removed.  The  extensor  tendons  must  be 
displaced,  in  order  to  expose  fully  the  dorsal  interossei.  Particular  attention 
should  be  jraid  to  the  position  of  the  superficial  palmar  arch  of  arteries,  as  well 
as  to  its  digital  branches. 


EXTERNAL  PALMAR  REGION THENAR.* 


(muscles  of  the  thumb.) 


The  fleshy  mass  which  forms  the  ball  of  the  thumb  consists  of  four 
muscles,  which  are  inserted  into  its  metacarpal  bone  and  the  first 
phalanx — one  to  the  former,  and  three  to  the  latter. 

The  abductor  poUicis  manus  (abductor  brevis  pollicis  manus, — Alb.) 
(fig.  190,“)  is  a flat,  narrow  muscle,  placed  immediately  beneath  the 
skin.  It  arises  from  the  annular  ligament  of  the  wrist,‘  and  from 


[Fig.  190. 


the  os  trapezium,  and  proceeds  out- 
wards and  forwards,  to  be  inserted, 

The  muscles  of  the  hand.  1.  The  annular 
ligament.  2,  2.  The  origin  and  insertion  of  the 
abductor  pollicis  muscle  ; the  middle  portion  has 
been  removed.  3.  The  flexor  ossis  meiaearpi.or 
opponens  pollicis.  4.  One  portion  of  the  flexor 
brevis  pollicis.  5.  The  deep  portion  of  the  flexor 
brevis  pollicis.  6.  The  adductor  pollicis.  7, 

7.  The  lumbricales  muscles,  arising  from  the 
deep  flexor  tendons,  upon  which  the  numhers 
are  placed.  The  tendons  of  the  flexor  subiimis 
have  been  removed  from  the  palm  of  the  hand. 

8.  One  of  the  tendons  of  the  deep  flexor,  passing 
between  the  two  terminal  slips  of  the  tendon  ol 
the  flexor  subiimis,  to  reach  the  last  phalanx.  9. 
The  tendon  of  the  flexor  longus  pollicis,  passing 
between  the  two  portions  of  the  flexor  brevis  to 
the  last  phalanx.  10.  The  abductor  mininni 
digiti.  1 1.  The  flexor  brevis  minimi  digiti.  The 
edge  of  the  flexor  ossis  metacarpi,  or  adductor 
minimi  digiti,  is  seen  projecting  beyond  the  inner 
border  of  the  flexor  brevis.  12  Tire  prominence 
of  the  pisiform  bone.  13.  The  first  dorsal  inter- 
osseous muscle. — W.] 


* “Grmci  prominentiores  partes  palmaruin  appellant  fllrafa,  dedueto  vocabulo  uari  att/ 
firiveir  (61p£(v),  a percutiendo.  Alii  non  omnes  prominentiores  palm®  partes  sic  appellaias 
existimant,  sed  eas  tantUm  qu®  pollici  subiiciuntur,”  &c.  Riolanus,  *'  Antliropol.”  1. 5,  c.  20. 

Riolanus  himself,  however,  used  the  word  to  designate  one  of  the  muscles,  and  applieu 
the  name  “ antithenar”  to  another.  Winslow  adopted  and  extended  that  plan  of  naming 
the  museles. 
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by  a short  thin  tendon,  into  the  base  of  the  first  phalanx  of  the  thumb, 
at  its  radial  border. — The  muscle  is  superficial  in  its  entire  extent,  and 
rests  on  the  opponens  pollicis. 

Opponens  pollicis  manus  (fig.  190,^  fig.  191,®)  [flexor  ossis  metacarpi 
pollicis.] — The  part  of  the  muscular  substance  thus  named  is  triangular 
in  shape  and  is  placed  beneath  the  preceding,  but  its  borders  project 
laterally,  so  as  to  be  perceptible  at  each  side  of  it.  The  fibres  arise 
from  the  annular  ligament  and  from  the  os  trapezium,  and  thence  pro- 
ceed outwards  and  forwards,  to  be  inserted  into  the  whole  length  of 
the  metacarpal  bone  of  the  thumb  at  its  radial  border. 

One  surface  is  covered  by  the  abductor  and  integument,  the  other 
rests  on  bones  and  ligaments. 

Flexor  brevis  pollicis  manus  (fig.  190,^®). — This  is  larger  than 
either  of  the  preceding  muscles,  beneath  which  it  is  placed.  Its  carpal 
extremity  is  divided  into  two  processes  or  heads,  the  interval  between 
which  transmits  the  tendon  of  the  long  flexor.  One  of  these,  which  is 
anterior,  and  therefore  superficial,  relatively  to  the  other,  arises  from 
the  inner  surface  of  the  annular  ligament,  and  from  the  os  trapezium  ; 
the  other  is  attached  to  the  os  trapezoides  and  os  magnum.  The  fleshy 
fibres  from  these  points  of  origin  soon  unite  to  form  a single  mass,  but  this 
again  resolves  itself  into  two  short  processes,  which  are  inserted  into 
the  opposite  borders  of  the  base  of  the  first  phalanx  of  the  thumb.  In 
each  of  these  tendons  of  insertion  a sesamoid  bone  is  placed,  where  it 
passes  over  the  first  joint  of  the  thumb  : and  one  of  them  is  connected 
with  the  abductor,  and  the  other  with  the  adductor. 

Adductor  pollicis  manus  (fig.  IttO,®;  fig.  191,*). — The  adductor  of 
the  thumb  is  partly  placed  in  the  fold  of  skin  between  the  thumb  and 
the  index  finger,  being  extended  from  the  metacarpal  bone  that  sustains 
the  middle  finger,  to  the  base  of  the  first  phalanx  of  the  thumb.  Its 
form  is  triangular,  and  the  base  is  attached  to  the  former  bone,  the 
apex  to  the  latter.  It  arises  from  the  palmar  border  of  the  third  meta- 
carpal bone,  from  which  the  fibres  proceed  outwards,  converging  to  a 
short  tendon,  which  is  inserted  into  the  base  of  the  first  phalanx  of  the 
thumb,  where  its  fibres  are  blended  with  the  inner  insertion  of  the  short 
flexor  (fig.  191,^). 

Near  its  origin  this  muscle  is  covered  by  the  tendons  of  the  flexor 
muscles;  a portion  of  it  is  subcutaneous. 

Combined  Actions. — The  names  applied  to  the  muscles  of  the  thumb  sufficiently 
indicate  their  actions  and  use ; they  are  eight  in  all,  and  may  be  arranged  as  fol- 
lows. In  the  first  place,  it  should  be  recollected  that  there  are  three  movable 
osseous  pieces  in  the  thumb,  so  articulated  as  to  admit  of  the  four  movements  of 
extension,  flexion,  abduction,  and  adduction.  There  are  three  extensors,  one  for 
each  bone,  viz.,  the  extensor  of  the  metacarpal  hone,  and  those  of  the  first  and 
second  phalanges;  these  are  long  muscles,  placed  on  the  dorsal  aspect  of  the 
fore-arm  and  hand.  Opposed  in  situation  and  action  to  these  are  the  three  flexors, 
lying  on  the  palmar  aspect  of  the  thumb,  viz.,  the  opponens  (which  may  be  con- 
sidered a flexor  of  the  metacarpal  bone),  the  flexor  brevis,  or  flexor  of  the  first 
phalanx,  and  flexor  longus,  which  is  the  flexor  of  the  second  phalanx.  There 
remain  the  abductor  and  adductor,  which  likewise  are  opposed  to  one  another  in 
situation  and  action;  one  being  superficial  and  external,  and  therefore  well  cal- 
culated to  draw  the  thumb  away  from  the  fingers,  whilst  the  other  is  internal  and 
deep-seated,  and  thereby  enabled  to  approximate  it  to  them.  If  these  moving 
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powers  be  matle  to  act  successively,  circumduction  is  performed;  or,  in  other 
words,  the  thumb  moves  so  as  to  descrbe  a cone,  whose  summit  is  at  its  carpal 
articulation,  and  base  at  the  line  traversed  by  its  exti'emity. 

INTERNAL  PALMAR  REGION  ;—HYPOTHENAR. 

(muscles  of  the  little  finger.) 

The  thick  fleshy  mass  at  the  inner  border  of  the  hand  also  consists 
of  four  muscles.  One  of  them  is  cutaneous,  the  others  are  the  proper 
muscles  of  the  little  finger. 

Palmaris  brevis  (fig.  185,’'’). — This  is  a very  small  “cutaneous” 
muscle.  It  forms  a thin  and  square  plane  of  pale  fibres,  placed  imme- 
diately beneath  the  skin.  It  arises  from  the  annular  ligament  and 
palmar  fascia,  from  which  its  fibres  proceed  transversely  inwards, 
and  are  inserted  into  the  skin  along  the  inner  border  of  the  palm  of  the 
hand. — It  is  superficial  to  the  muscles  of  the  little  finger  and  the  ulnar 
artery  and  nerve;  but  these  parts  are  covered  immediately,  and  sepa- 
rated from  the  palmaris  brevis  by  a thin  elongation  of  the  palmar 
fascia. 

Abductor  digiti  minimi  manus  (fig.  190,“). — The  abductor  of  the 
little  finger  runs  along  the  ulnar  border  of  the  palm  of  the  hand,  arising 
by  tendinous  fibres  from  the  pisiform  bone,”^  and  annular  ligament, 
where  they  are  blended  with  the  insertion  of  the  flexor  carpi  ulnaris. 
The  fleshy  belly,  of  which  the  muscle  consists,  ends  in  a tendon,  which 
is  inserted  into  the  base  of  the  first  phalanx  of  the  little  finger  at  its 
ulnar  border. — The  muscle  rests  on  the  fifth  metacarpal  bone,  and  on 
the  “ opponens”  of  the  little  finger,  and  is  covered  by  the  palmaris 
brevis  and  palmar  fascia. 

The  jlexor  brevis  digiti  minimi  (fig.  190,”)  is  placed  on  the  same 
plane  with  the  abductor,  lying  to  its  outer  side  and  joined  with  it  at 

the  insertion,  so  that  in  this  situa- 
tion both  constitute  but  one  muscle. 
But  at  their  origin,  where  an  inter- 
space exists  between  them,  they  are 
separated  by  the  deep  palmar  branch 
of  the  ulnar  nerve,  and  the  communi- 
cating branch  of  the  artery.  It  arises 
from  the  anterior  surface  of  the  annu- 
lar ligament,  and  from  the  unciform 
bone,  and  is  inserted  into  the  base  of 
the  first  phalanx  of  the  little  finger  in 
connexion  with  the  preceding  muscle. 
— In  some  instances  the  flexor  does 
not  exist,  in  which  cases  the  abductor 
is  found  larger  than  usual,  b'rom 
this  circumstance,  as  well  as  from  its 
position  and  direction,  it  may  he  in- 
ferred that,  in  addition  to  its  ordinary 

Chiefly  the  <teep-seated  muscles  of  the  action  of  abduction,  the  last-named 
hand.  1.  rronator  quadratus.  2.  Oppo-  , , in 

nens ; 3.  Flexor  brevis ; and  4 Adductor  mUSClO  Can  become  alSO  a nexor. 
pollicis.  .b.  Opponens  digiti  minimi.  6.  Opponens  digiti  minimi  (adductof 
Unciform  bone.  7,8.  Interosseous  muscles.  , • j-  ...  aiu\ 

ossis  metacarpi  digiti  minimi, — Aid.) 
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(fig.  191/). — This  muscle  is  somewhat  ti’iangular  in  its  form,  and  placed 
under  cover  of  the  others.  It  arises  from  the  annular  ligament,  and 
from  the  hooked  process  of  the  unciform  bone  / from  these  points  the 
fibres  incline  forwards  and  inwards,  to  be  inserted  into  a large  part 
of  the  fifth  metacarpal  bone. 

MIDDLE  PALMAR  REGION. 

The  muscles  placed  in  the  space  intervening  between  the  two  bor- 
ders of  the  hand,  are  the  lumbricales  and  interossei.  The  former  have 
been  already  described  with  the  flexor  digitorum  profundus. 

The  interosseous  muscles  (interossei)  occupy  the  intervals  between 
the  bones  (metacarpal),  and  are  named  from  that  circumstance.  They 
extend  from  the  sides  of  those  bones  to  the  first  row  of  phalanges 
(metacarpo-phalangiens  lateraux, — Chaussier);  and  are  divided  into 
two  sets,  viz.,  those  which  are  visible  at  the  dorsal  aspect  of  the  meta- 
carpus, and  those  seen  only  in  the  palm. 

The  dorsal  interosseous  muscles  (interossei  extern!  v.  bicipites)  (fig. 
190,*°)  are  four  in  number,  and  occupy  each  one  of  the  spaces  be- 
tween the  metacarpal  bones.  They  are  named,  like  the  spaces, 
numerically,  from  without  inwards  (fig.  192,*°®").  One  of  them  is 
known  as  the  abductor  indicis,  and  placed  amongst  some  of  the  other 
groups  of  muscles,  though  in  position,  mode  of  attachment,  and  struc- 
ture, it  is  strictly  an  interosseous  muscle.  The  general  characters  of 
these  muscles  are  as  follows : — They  lie  between  the  metacarpal  bones, 
and  appear  on  their  dorsal  aspect,  yet  project  into  the  palm,  where 
they  are  shown  in  fig.  191,^  ^ They  arise  from  the  contiguous  sides 
of  the  bones  between  which  they  are  placed,  but  more  extensively 


Fig.  192.  Fig.  193. 


Fig.  192. — The  dorsal  interosseous  muscles  of  the  right  hand,  and  their  connexion  with  the 
tendons  of  the  long  extensor  muscles  of  the  fingers,  are  here  represented. 

Fig.  193. — The  palmar  isterosseous  muscles  are  shown  in  connexion  with  the  bones  of  the  right 
hand. 

from  the  metacarpal  bone  supporting  the  finger  into  which  the  muscle 
is  inserted,  and  the  fibres  from  these  sources  converge  to  a common 
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tendon  placed  in  the  middle.  The  two  parts  or  heads  of  this  double 
origin  are  separated,  at  the  upper  extremity,  by  a narrow  angular  in- 
terval, in  which  a perforating  arterial  branch  passes  from  one  surface 
of  the  hand  to  the  other.  Lastly,  the  tendon  of  insertion  of  each  ter- 
minates partly  in  the  first  phalanx  at  the  side  of  its  base,  and  partly 
also  by  joining  with  the  tendon  of  the  common  extensor  muscle  on  the 
dorsum  of  the  finger  (fig.  186). 

The  first  dorsa\  interosseous  muscle  (fig.  192,’)  (abductor  indicis)  is 
larger  than  the  others,  and  lies  in  the  interval  between  the  thumb  and 
the  index  finger.  It  arises  by  two  heads,  of  which  one,  external  and 
larger,  is  attached  to  the  ulnar  border  of  the  first  metacarpal  bone  at 
its  upper  part,  the  other  to  the  contiguous  margin  of  the  second  ir. 
nearly  its  whole  length,  the  angular  interval  between  them  serving  to 
transmit  the  radial  artery  into  the  palm  of  the  hand.  Both  soon  unite, 
and  become  inserted,  by  a thin  tendon,  on  the  outer  side  of  the  index 
finger,  in  the  manner  stated  above.  The  second  dorsal  interosseous 
muscle”  lies  in  the  second  metacarpal  space.  It  arises  from  both  bones, 
and  terminates  on  the  middle  finger  at  its  outer  side.  The  third, ^ simi- 
larly placed  in  the  third  metacarpal  space,  is  inserted  likewise  into 
the  middle  finger,  but  on  the  opposite  side  to  the  preceding.  And  the 
fourth,*  lying  in  the  corresponding  space,  is  inserted  into  the  ulnar  side 
of  the  ring  finger. 

Thus  : — the  index  finger  is  furnished  with  one  of  these  muscles,  and 
it  is  placed  on  the  outer  side;  the  ring  finger,  likewise,  with  one,  but 
situated  on  the  opposite  (inner)  side;  and  the  middle  finger  has  two 
muscles,  one  on  each  side.  From  this  position  the  muscles  are  calcu- 
lated to  separate  the  fingers,  and  thus  to  increase  the  breadth  of  the 
hand.  Or,  according  to  the  ingenious  method  of  explaining  their 
action,  suggested  by  M.  Cruveilhier,  they  move  the  fingers  from  an 
imaginary  line  passed  longitudinally  through  the  middle  of  the  hand, 
i.  e.  the  middle  of  the  middle  finger.  (See  the  figure  192.)  The  dor- 
sal muscles,  then,  are  abductors  of  the  fingers. 

The  palmar  interosseous  muscles  (interossei  intern!)  lie  rather  on 
the  palmar  surface  of  the  bones  tlian  in  their  intervals;  and,  as  they 
are  here  mixed  up  with  the  preceding  set  (fig.  191),  these  should  be 
removed,  in  order  to  facilitate  the  examination  of  the  palmar  series. 
They  are  three  in  number,  and  are  named  on  the  same  principle  as 
the  dorsal  muscles  (fig.  193,^””).  Each  arises  from  one  metacarpal 
bone — that  supporting  the  finger  for  which  it  is  destined, — and  termi- 
nates like  the  dorsal  muscles  in  a small  tendon,  which  is  inserted  into 
the  base  of  the  first  phalanx  at  its  side,  and  likewise  joins  with  the 
common  extensor  tendon. 

The  first  palmar  interosseous^  muscle  arises  from  the  second  meta- 
carpal bone  on  its  ulnar  side,  and  is  inserted  at  the  same  side  of  tiie 
index  finger.  The  second^  arises  from  the  radial  side  of  the  fourth 
metacarpal  bone,  and  is  inserted  on  the  same  side  of  the  ring-finger. 
The  third^  arises  from  the  radial  side  of  the  fifth  metacarpal  bone,  and 
is  inserted  into  the  little  finger. 

The  palmar  interosseous  are  opponents  of  the  dorsal  muscles.  Each 


ABDOMINAL  REGION. 


413 


moves  the  finger  towards  its  fellows,  or  towards  the  middle  of  the 
hand ; they  are,  therefore,  adductors  of  the  fingers.* 

Actions. — Besides  the  influence  they  exert  in  separating  the  fingers  and  bringing 
them  together,  which  has  been  already  noticed,  the  interosseous  muscles  may, 
to  a certain  extent,  assist  the  extensor  communis  in  extending  or  drawing  back 
the  fingers;  and  again,  if  the  fingers  be  but  slightly  bent,  as  the  direction  of  the 
interossei  in  that  position  forms  an  angle  with  that  of  the  phalanges,  they  may 
assist  in  drawing  them  to  the  palm  of  the  hand,  that  is,  in  flexing  them. 

ABDOMINAL  EEGION. 

The  abdomen  is  surrounded,  except  in  the  situation  of  the  spine,  by 
muscular  and  fibrous  structures,  which  are  called  its  “ walls”  or  “ pa- 
rietes.”  The  fibrous  structure  is  usually  considered  an  offset  from  the 
lateral  muscles — these  (the  muscles)  being  said  to  end  in  the  membranes 
or  aponeuroses. 

At  each  side,  the  abdominal  wall  is  formed  of  muscular  substance 
only,  and  consists  of  three  muscular  strata,  the  fibres  of  which  are 
disposed  in  different  directions.  Viewing  them  as  extending  from 
behind  towards  the  anterior  part  of  the  body,  the  fibres  of  the  first 
stratum  or  muscle  are  directed  obliquely  downwards;  those  of  the 
second,  obliquely  upwards;  of  the  third,  transversely.  And  they  are 
named  accordingly, — “ descending  oblique,”  “ascending  oblique,”  and 
“transverse.”  The  first  two  are  also  distinguished  as  “external”  and 
“ internal,”  pn  account  of  the  position  they  hold  one  with  respect  to 
the  other. 

In  front,  the  abdomen  is  bounded  by  aponeurptic  as  well  as  muscular 
structure.  The  former,  being  continued  from  the  lateral  muscles,  is 
in  layers,  between  which  is  placed  a single  muscle,  close  to  the  middle 
line  on  each  side.  The  fleshy  fibres  of  the  muscle  found  in  this  situation 
have  a vertical  or  straight  course,  and  from  this  circumstance  it  is 
named  “ rectus.” 

The  posterior  is  much  the  thickest  part  of  the  abdominal  parietes, 
for  here  the  vertebrae  and  the  large  muscles  of  the  back  enter  into  its 
composition.  Exclusive  of  these,  and  anteriorly  to  them,  layers  of  thin 
fibrous  membrane  extend  from  the  “ transverse”  muscle  to  the  vertebrae, 
encasing  a single  muscle,  as  in  front.  This  muscle  reaches  between 
the  ilium  and  the  last  rib,  and  is  square;  it  is  named  “quadratus  lum- 
borum.”  And  the  membrane  is  called  the  “ lumbar  fascia.” 

* [In  the  medical  schools  of  the  United  States,  it  has  been  most  usual  to  follow  Albinus* 
in  the  description  of  the  interossei  muscles,  tliere  being,  according  to  this  anatomist,  four  on 
the  palm  and  three  on  the  back  of  the  hand,  just  the  reverse  of  what  is  stated  in  the  above 
description,  and  which  is  the  one  most  generally  adopted  in  Europe  at  the  present  time. 
This  difference  arises  from  Albinus  having  considered  the  first  dorsal  interosseous  muscle 
as  consisting  of  two  distinct  muscles,  probably  because  its  two  heads  are  separated  by  a 
wider  interval,  for  the  transmission  of  the  radial  artery  to  the  palm,  than  in  the  other  dorsal 
interossei.  The  first  of  these  muscles  corresponds  to  the  external  head  of  the  first  dorsal 
interosseous,  and  is  called  by  him  the  abductor  indicis  manus,  the  other,  or  that  corre- 
sponding to  the  internal  head,  is  named  by  him  the  prior  indicis,  and  is  included  in  the  inter- 
ossei of  the  palm. 

This  is  not  the  true  arrangement  nor  is  it  even  the  best  description,  for  besides  the  two 
heads  of  the  first  dorsal  interosseous  muscle  being  associated  together  for  more  than  half 
their  length  as  they  approach  their  insertion,  the  muscle  occupies  a position  corresponding 
to  that  of  the  other  dorsal  interossei  and  has  the  same  action, — that  of  abduction,  while 
the  three  palmar  interossei  are  adductors. — J.  L.] 


‘ B.  S.  Albini,  Tab.  Seel,  et  Muse.  Corp.  Hum.,  Londini,  1749.] 
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The  structures  above  brielly  noticed  as  constituting  the  walls  of  the 
abdomen,  extend  on  each  side  from  the  middle  line  in  front  to  the  ver- 
tebral column,  and  occupy  the  interval  between  the  ribs  and  sternum 
on  the  one  hand,  and  the  pelvis  on  the  other.  As  their  extent  depends 
in  a great  measure  on  the  interval  to  be  filled  up,  a glance  at  the  skele- 
ton will  show  the  length  the  muscles  and  membranes  must  have  in 
dilferent  positions,  and  will  make  it  evident  that  on  the  fore  part  of  the 
abdomen  they  must  have  considerably  greater  length  than  on  the  pos- 
terior or  lateral  aspect.  To  the  above  general  statement  concerning 
the  length  of  these  structures  the  external  oblique  muscle  afibrds  an 
exception,  inasmuch  as  it  reaches  for  some  space  above  the  margin  of 
the  ribs,  and  in  so  far  forms  a portion  of  the  walls  of  the  thorax. 

The  parts  just  reviewed  in  their  combination  will  now  be  examined 
singly. 

Dissection.  To  expose  the  external  oblique  muscle: — When  commencing  the  dis- 
section of  the  abdominal  muscles,  an  incision  may  be  made  through  the  skin 
from  the  ensiform  cartilage  to  the  umbilicus,  and  another  from  thence  to  the  most 
depending  part  of  the  margin  of  the  thorax.  The  angular  flap  of  skin,  bounded 
by  these  lines,  may  be  easily  reflected  by  commencing  at  its  point,  and  taking 
the  tendinous  fibres  of  the  external  oblique  muscle  as  a guide,  each  stroke  of  the 
scalpel  being  directed  obliquely  upwards  and  outwards.  The  flap  should  be  re- 
flected until  its  base,  or  attached  border,  is  brought  on  a line  with  the  ensiform 
cartilage,  or  somewhat  higher,  which  is  necessary  in  order  to  expose  the  digitated 
processes  of  the  muscle  and  their  intermixture  with  those  of  the  serratus  magnus. 
An  incision  may,  in  the  next  place,  be  carried  horizontally  inwards  from  the  an- 
terior superior  spinous  process  of  the  ilium  to  the  linea  alba,  and  there  met  by 
another  drawn  down  from  the  umbilicus.  The  enclosed  flap  of  skin  should  be 
reflected  back  to  the  posterior  part  of  the  lumbar  region.  If  it  be  required  to 
exhibit  the  muscle  in  its  entire  extent,  the  portion  of  integument  still  remaining 
on  the  lower  part  of  the  abdomen  may  be  divided  by  an  incision  drawn  from  the 
pubes  upwards,  and  the  flap  reflected  down  over  Poupart’s  ligament.  For  the 
present,  however,  we  shall  leave  untouched  the  integument,  muscle,  &c.  in  the 
iliac  region,  as  they  will  require  to  be  examined  attentively  when  treating  of  the 
dissection  of  the  parts  connected  with  hernia. 

The  external  oblique  muscle  of  the  abdomen  (fig.  182,“)  (obliquus 
externus  abdominis;  obliquus  descendens;  costo-abdominalis ; ilio- 
pubi-costo-abdominalis,)  the  largest  of  the  three  lateral  muscles,  is 
situated  on  the  lateral  and  anterior  parts  of  the  abdomen,  and  consists 
of  two  parts:  one,  muscular,  occupies  the  side  of  the  abdomen:  the 
other,  aponeurotic,  extends  over  the  fore  part  of  that  cavity. 

Broad,  thin,  and  irregularly  quadrilateral  in  form,  this  muscle  ari:;es 
from  the  anterior  surfaces  of  the  eight  or  nine  inferior  ribs,  by  fibres 
arranged  in  so  many  angular  processes,  named  digitations.  These 
are  placed  between  similarly  formed  parts  (digitations)  of  the  serratus 
magnus  and  latissimus  dorsi  (five  in  connexion  with  the  former,  and 
three  or  four  with  the  latter),  in  the  manner  the  fingers  of  one  hand 
may  be  interposed  between  those  of  the  other;  and  it  is  from  this  cir- 
cumstance that  the  processes  are  named.  The  lower  and  the  upper 
digitations  of  the  muscle  are  connected  with  the  ribs  near  their  carti- 
lages; but  those  in  the  middle  are  attached  at  some  distance  from 
them ; the  lowest  embraces  the  point  of  the  twelfth  rib.  The  fleshy 
fibres  from  the  last  ribs  pass  down  in  nearly  a vertical  direction  to  be 
inserted  into  the  external  margin  of  the  crista  ilii,  the  anterior  half  of 
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its  length;  all  the  rest  incline  downwards  and  forwards,  and  terminate 
in  tendinous  fibres,  which  form  a broad  aponeurosis.^® 

This  structure  (the  aponeurosis  of  the  externa!  oblique),  which  is 
wider  at  the  lower  than  at  the  upper  part,  and  is  larger  than  that  of 
either  of  the  other  abdominal  muscles,  covers  the  fore  part  of  the  ab- 
domen, and  terminates  by  uniting  with  that  of  the  opposite  muscle 
along  the  median  line,  from  the  ensiform  cartilage  to  the  symphysis 
pubis.  The  upper  part  of  the  aponeurosis  is  connected  with  the  larger 
pectoral  muscle.  Its  lower  fibres  are  closely  aggregated  together,  and 
extended  across  from  the  anterior  superior  spinous  process  of  the 
ilium  to  the  os  pubis,  in  the  form  of  a broad  band,'^  which  is  called 
Fallopius’,  or,  more  commonly,  Poupart's  ligament.  This  band  is 
curved  at  the  middle  and  outer  part,  the  convexity  of  the  curve  being 
directed  towards  the  thigh ; and  it  is  connected  with  the  fascia  lata  of 
the  thigh. 

Near  the  pubes  the  fibres  of  the  aponeurosis  diverge  from  one 
another,  leaving  between  them  a triangular  opening,  called  the  ex- 
ternal  abdominal  ring,^^  for  the  passage  of  the  spermatic  cord  in  the 
male,  and  the  round  ligameni  in  the  female.  The  direction  of  this 
opening  is  upwards  and  outwards,  its  base  being  formed  by  the  crista 
of  the  os  pubis,  and  the  sides  by  the  two  sets  of  diverging  fibres,  called 
its  pillars.  One  of  these  is  attached  to  the  anterior  surface  of  the 
syihphysis  pubis,  interlacing  with  the  corresponding  fibres  of  the 
opposite  muscle;  the  other  pillar,  which  is  the  part  before  mentioned 
as  Poupart’s  ligament,  is  external  snd  inferior  to  the  preceding,  and  is 
fixed  to  the  spinous  process  of  the  pubes;  whilst  a third  portion,  re- 
flected backwards  and  outwards  from  the  latter,  with  which  it  is 
continuous,  is  inserted  along  the  pectineal  line.  This  last  small  part 
is  triangular  in  form,  and  nearly  horizontal  in  direction,  and  is  consi- 
dered to  be  a third  insertion  of  the  muscle  into  the  pubes.  It  is  in 
reality  but  a portion  of  the  internal  extremity  of  Poupart’s  ligament, 
which  being  expanded  has  here  a broad  connexion  with  the  bone. 
Upon  the  aponeurosis  at  its  lower  part  is  laid  a series  of  transverse 
fibres,  most  of  which  commencing  from  a narrow  bundle  over  the 
outer  part  of  Poupart’s  ligament,  are  directed  inwards,  and  cross  the 
fibres  of  the  structure  on  which  they  are  laid,  binding  them  together. 
And  a delicate  web  stretched  between  the  “ pillars”  of  the  abdominal 
ring,  and  hence  named  intercolumnar  fascia,  gives  a very  thin  pro- 
longation downwards  to  the  cord  occupying  that  aperture. 

The  external  oblique  muscle  is  covered  by  the  superficial  fascia, 
which  in  some  cases  is  loaded  with  a large  quantity  of  fat.  It  con- 
ceals the  internal  oblique  muscle  and  the  intercostal  muscles.  The 
posterior  margin  is  overlapped  by  the  latissimus  dorsi,  or  the  two 
muscles  are  separated  by  a small  interval. 

To  expose  the  internal  oblique  muscle: — When  the  external  oblique  muscle  has 
been  examined,  it  may  be  detached  and  reflected  so  as  to  bring  into  view  the 
one  subjacent  to  it,  by  cutting  through  its  muscular  fibres  midway  between  its 
digitations  and  the  margin  of  the  ribs.  Its  posterior,  or  free  border,  will  be  found 
extending  from  the  last  rib  to  the  crista  of  the  ilium,  and  can  be  readily  dis- 
tinguished from  the  internal  oblique  muscle  by  the  different  course  of  its  fibres. 
When  this  is  effected,  the  fleshy  fibres  can  be  dissected  from  the  crista  ilii,  as  far 
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as  its  spine,  and  the  whole  plane  of  muscle  turned  over  to  the  opposite  side.  The 
internal  oblique  is  tlms  exposed  for  two-thirds  of  its  extent. 

The  internal  oblique  muscle,  (fig.  182, (obliquus  internus;  obliquus 
ascendens;  ilio-abdominalis ; ilio-lumbo-costi-abdominalis,)  placed 
under  cover  of  the  preceding,  is  of  an  irregularly  quadrilateral  form. 
The  fleshy  fibres  arise,  inferiorly  from  the  external  half,  not  unfrequenlly 
from  two-thirds  of  the  inner  surface  of  Poupart’s  ligament,  from  the 
crista  ilii  for  two-thirds  of  its  length,  also  from  the  lumbar  fascia 
(page  420).  From  these  attachments  the  fibres  of  the  muscle  pass  in 
difierent  directions,  to  be  inserted  as  follows : those  from  Poupart’s 
ligament,  which  are  usually  paler  than  the  rest,  arch  downwards  and 
inwards,  over  the  spermatic  cord,  or  the  round  ligament  of  the  uterus, 
to  be  fixed  into  the  crista  of  the  pubes,  and  also  for  some  w'ay  into  the 
pectineal  line,  conjointly  with  those  of  the  transversalis  muscle,  and 
behind  the  tentfon  of  the  external  oblique  where  it  is  inserted  into  that 
line.  A small  interval  is  left  between  the  lower  margin  of  the  muscle 
and  the  inner  end  of  Poupart’s  ligament.  The  fibres,  from  the  ante- 
rior part  of  the  crista  ilii,  pass  horizontally  inwards,  whilst  the  rest 
ascend  obliquely,  and  terminate,  some  in  an  aponeurosis  expanded  in 
front  of  the  abdomen,  the  rest  at  the  lower  margin  of  the  cartilages  of 
the  last  four  ribs,  on  a plane  coi’responding  with  the  internal  intercostal 
muscles. 

The  aponeurosis  continues  the  muscle  to  the  middle  line  in  front, 
where  it  joins  with  that  from  the  opposite  side  of  the  body,  and  extends 
from  the  margin  of  the  thorax  to  the  pubes.  It  is  wider  at  the  upper 
than  the  lower  end.  At  the  outer  border  of  the  rectus  muscle  this 
structure  divides  into  two  layers,  one  passing  before,  the  other  behind 
that  muscle;  and  they  reunite  at  its  inner  border,  so  as  to  enclose  it  in 
a sheath.  The  anterior  layer  becomes  identified  with  the  aponeurosis 
of  the  external  oblique  muscle,  and  the  posterior  one  with  that  of  the 
transversalis.  The  upper  border  of  the  posterior  lamina  is  attached 
to  the  margin  of  the  first  false  rib,  and  the  last  true  one,  as  well  as  to 
the  ensiform  cartilage.  Towards  the  lower  part  of  the  abdomen,  (be- 
tween the  umbilicus  and  the  pubes,)  the  aponeurosis  is  undivided  and 
is  altogether  in  front  of  the  rectus. 

The  internal  oblique  muscle  is  covered  by  the  external  oblique,  and 
behind,  to  a small  extent,  by  the  latissimus  dorsi,  with  w'hose  tendon 
it  is  connected,  and  through  its  medium  may  be  said  to  be  continued 
to  the  spines  of  the  vertebrae.  It  lies  on  the  transversalis.  At  the 
anterior  ends  of  the  last  two  intercostal  spaces  the  fibres  are  continu- 
ous with  those  of  the  last  two  layers  of  internal  intercostal  muscles. 

To  expose  the  transversalis  muscle: — When  the  examination  of  the  internal  oblique 
muscle  has  been  completed,  it  is  said  to  be  difficult  to  detach  it  without  injuring 
the  muscle  beneath  it;  yet,  if  just  above  the  spine  of  the  ilium  the  fibres  be  ren- 
dered tense  by  pressing  the  thumb  and  fore-finger  of  the  left  hand  on  theni,  and 
so  straining  the  interval,  they  can  be  divided  with  perfect  precision,  without 
interfering  with  the  subjacent  muscle ; for  the  fibres  are  retracted  when  divided, 
and,  after  about  three  parts  are  cut  through,  the  cellular  interval  between  lire 
muscles  begins  to  be  perceived,  which,  with  the  difference  in  the  direction  of 
their  fibres,  affords  an  unerring  guide  to  their  line  of  separation.  Moreover,  near 
the  spine  and  crista  of  the  ilium,  these  muscles  are  separated  by  the  circumflex 
(ilii)  vessels;  and  this  is  the  part  usually  selected  for  cutting  through  the  internal 
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oblique,  in  order  to  expose  the  transversalis.  When  the  line  of  separation  is 
found,  the  muscular  fibres  should  be  detached  from  the  crista  ilii  far  back  towards 
the  lumbar  region ; after  which  they  may  be  dissected  from  the  cartilages  of  the 
ribs  by  insinuating  the  scalpel  between  the  two  planes  of  fibres,  and  then  turning 
it  so  as  to  cut  outwards.  In  this  way  the  internal  oblique  muscle  may  be  de- 
tached from  its  connexions,  and  reflected  to  the  opposite  side,  so  as  to  expose  the 
transversalis. 


[Fig.  194. 


The  transversalis  muscle  (fig. 

194,°)  (transversalis  v.  transversus 
abdominis;  lumbo-abdominalis)  is 
subjacent  to  the  internal  oblique, 
and  of  the  same  form.  It  arises 
from  the  iliac  half  of  Poupart’s 
ligament;  from  the  inner  margin  of 
the  crista  ilii  for  three-fourths  of 
its  length : from  the  cartilages  of 
the  last  six  or  seven  ribs  on  their 
inner  surface:  and,  in  the  space 
intermediate  betw'een  the  crista  ilii 
and  the  ribs,  from  an  aponeurosis 
which  is  attached  to  the  transverse 
processes  of  the  lumbar  vertebrae 
(see  fascia  lumborum).  From  these 
different  points  of  origin  the  fibres 
pass  horizontally  forwards,  and  near 
the  border  of  the  rectus  muscle  they 
end  in  an  aponeurosis,®  which  unites 
with  the  posterior  layer  of  the  in- 
ternal oblique,  and,  together  with  it, 
joins  with  that  of  the  opposite  side 
at  the  linea  alba.  The  inferior 
fibres  curve  downwards,  and  are  a lateral  view  of  the  trunk  of  the  body, 
inserted  into  the  crista  of  the  os  showing  its  muscles,  and  particularly  the  trans- 
I • . .1  a*  IT  versalis  abdominis.  1.  The  costal  origin  of  the 

pubis,  and  into  the  pectineal  line,  latissimus  dorsi  muscle.  2.  The  serratus  mag- 

This  insertion  is  so  intimately  con-  "us.  3.  The  upper  part  of  the  external  oblique 
, j • I .1  . r *1  • t 1 muscle, divided  in  the  direction  best  calculated 

nected  with  that  Ol  the  internal  n,  show  the  muscles  beneath,  without  inter- 
oblique, that  both  together  have  fering  with  its  indigitations  with  the  serratus 

; , ,1  c i I • ■ j magnus.  4.  Two  ol  the  external  intercostal 

received  the  name  of  the  conjoined  muscles.  5.  Two  of  the  internal  intercostals. 
tendon  of  these  muscles.  At  its  6.  The  transversalis  muscle.  7.  Its  posterior 

..I  . . iU  j „c  aponeurosis,  8.  Us  anterior  aponeurosis,  form- 

attachment  to  the  Undei  surface  of  jng  the  m.ost  posterior  layer  of  the  sheath  of  the 
the  cartilages  of  the  ribs,  the  trans-  rectus.  9.  The  lower  part  of  the  left  rectus, 

versalis  digitates  with  the  dia- 

phragm,  and  is  continuous  with  arched  opening  left  between  the  lower  border 
thqf  miisHp  in  the  last  two  inter- 

inai  mUSCie  in  me  lasl  two  ment,  through  which  the  spermatic  cord  and 

costal  spaces.  This  muscle  is  lined  hernia  pass.  13.  The  gluteus  maxitnus,  and 
by  the  fascia  transversalis,  which 
separates  it  from  the  peritoneum. 

The  lower  parts  of  the  three  foregoing  muscles,  and  the  manner  of 
their  connexion  with  the  spermatic  cord,  or  the  round  ligament  of  the 
uterus,  together  with  the  cremaster  muscle  and  other  coverings  giveia' 


418 


ABDOMINAL  MUSCLES. 


to  the  cord  in  this  situation,  will  be  considered  in  the  account  of  the 
“ inguinal  region.” 

To  expose  the  rectus  muscle: — The  sheath  of  the  rectus  muscle  should  iu  the  next 
place  be  e.xamiiied.  When  this  is  being  done,  the  connexions  of  the  sheath  with 
transverse  tendinous  bands,  which  intersect  the  muscle,  must  be  cut  through. 
Its  anterior  layer  must  be  divided  in  its  whole  length,  by  an  incision  drawn  down 
from  the  margin  of  the  thorax  to  the  pubes,  and  reflected  off  the  rectus.  By  in- 
serting the  handle  of  the  scalpel  beneath  the  outer  border  of  the  muscle,  it  may 
be  raised,  and  the  posterior  layer  of  the  sheath  brought  into  view.  Lastly,  if  the 
muscle  be  cut  across  midway  between  the  umbilicus  and  pubes,  and  the  two 
parts  drawn  aside,  the  point  at  which  the  sheath  is  imperfect,  posteriorly,  can  be 
determined  by  pushing  the  handle  of  the  scalpel  against  it,  so  as  to  separate  it 
from  the  subjacent  membrane. 

Rectus  abdominis  182,^®;  fig.  194,^“)  (sterno-pubius). — This  long, 
narrow,  and  flat  muscle  is  situated  at  the  fore  part  of  the  abdomen, 
separated  from  the  muscle  of  the  other  side  by  a narrow  interval, 
which  however  is  wider  at  the  upper  than  towards  the  lower  end,  and 
is  occupied  by  tendinous  structure  (linea  alba).  It  arises  from  the 
pubes  by  two  tendons,  of  which  the  internal  is  much  the  smaller,  and  is 
connected  to  the  ligaments  covering  the  pubic  symphysis,  while  the 
external  one  is  fixed  to  the  crista  of  the  bone.  Expanding  and  be- 
coming thinner  at  the  upper  end,  the  muscle  is  inserted  into  the  carti- 
lages of  three  ribs,  (fifth,  sixth,  and  seventh,)  and  usually  by  three 
distinct  parts  of  unequal  size.  In  some  cases  a few  fibres  will  be 
found  attached  to  the  ensiform  cartilage.  The  fibres  are  interrupted 
by  three  irregular  tendinous  intersections  {linece  transversal),  one  of 
which  corresponds  with  the  umbilicus,  another  with  the  ensiform  car- 
tilage, and  the  third  is  intermediate  between  them.  Their  number  is 
in  some  cases  augmented  to  four  or  even  five,  and  the  additional 
intersections  are  then  placed  below  the  umbilicus.  These  bands  do 
not  usually  penetrate  the  whole  substance  of  the  muscle,  and  some  of 
them  extend  only  halfway  across  it. — The  epigastric  artery  is  placed 
behind  the  rectus  muscle. 

The  rectus  is  enclosed  in  a sheath  {sheath  of  the  rectus),  formed  by 
the  aponeuroses  of  the  abdominal  muscles,  in  the  following  manner: — 
The  aponeurosis  of  the  internal  oblique,  on  arriving  at  the  external 
border  of  the  rectus,  divides  into  two  layers,  of  which  the  anterior  one 
passes  in  front  of  this  muscle,  together  with  the  aponeurosis  of  the 
external  oblique,  whilst  the  other  is  placed  behind  it,  conjointly  with 
that  of  the  transversalis,  and  both  are  again  united  at  the  inner  margin 
of  the  muscle  along  the  linea  alba.  This  arrangement  obtains  from 
the  margin  of  the  thorax,  as  far  as  to  midway  between  the  umbilicus 
and  the  pubes,  but  at  this  point  all  the  aponeuroses  pass  in  front  of  the 
rectus;  so  that  the  posterior  part  of  its  sheath  is  deficient  in  the  lower 
third,  the  muscle  being  separated  from  the  peritoneum  by  the  fascia 
transversalis  only.  The  deficiency  in  the  sheath  here  indicated  is 
usually  marked  by  a well-defined  lunated  edge,  whose  concavity  looks 
downwards  towards  the  pubes.  The  sheath  is  firmly  connected  in 
front  with  the  tendinous  bands  by  which  the  muscle  is  intersected. 

The  pi/ramidalis  muscle,  (fig.  182,^’')  triangular  in  its  form,  (the  base 
being  below,  and  the  apex  upwards,)  and  situated  clo.se  to  the  linea 
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alba,  arises  from  the  crista  of  the  os  pubis,  and  the  ligaments  of  the 
symphysis,  and,  becoming  narrow  as  it  ascends,  and  extending  over 
about  a third  of  the  interval  between  the  umbilicus  and  pubes,  is  in- 
serted into  the  linea  alba,  of  which  it  may  be  considered  as  a tensor 
muscle.  It  is  covered  in  front  by  the  aponeuroses  of  the  other  muscles, 
and  posteriorly  rests  on  the  rectus,  to  which  it  is  in  some  degree  ac- 
cessory, for  the  size  of  the  lower  part  of  that  muscle  is  augmented 
when  the  pyramidalis  is  wanting. 

This  little  muscle  is  often  absent  on  one  or  both  sides,  and,  in  some  instances, 
has  been  found  to  be  double.  It  occasionally  exceeds  the  ordinary  length  above 
stated. 

Some  tendinous  structures,  which  have  already  been  incidentally 
referred  to,  require  a special  notice  in  this  place,  viz.,  the  linea  alba, 
linea  semilunaris,  and  lineae  transversm. 

The  linea  alba  may  be  considered  as  a tendinous  cord,  extended 
perpendicularly  downwards  from  the  ensiforrn  cartilage  to  the  pubes, 
and  formed  by  the  juncture  of  the  aponeuroses  of  the  two  oblique  and 
the  transverse  muscles,  the  tendinous  fibres  being  continued  from  the 
muscles  of  one  side  to  those  of  the  other.  Some  longitudinal  fibres 
are  distinguishable  towards  its  lower  end.  This  structure  is  covered  in 
front  by  the  common  integument;  posteriorly  it  rests  on  the  fascia 
transversalis,  which  separates  it  from  the  peritoneum,  and  on  each 
side  it  is  limited  by  the  recti  muscles;  it  is  therefore  broader  above 
than  below,  as  these  muscles  diverge  from  one  another  in  the  former 
situation.  In  the  linea  alba  below  its  middle  is  situated  the  umbilicus, 
which  in  the  fetal  state  is  a foramen  for  the  transmission  of  the  um- 
bilical vein  and  arteries,  but  afterwards  becomes  obliterated. 

The  linecB  semilunares  are  two  curved  tendinous  lines  extending, 
one  on  each  side,  from  the  cartilage  of  the  eighth  rib  to  the  tuberosity 
of  the  os  pubis.  They  thus  correspond  with  the  external  borders  of 
the  recti  muscles  (the  enclosed  space  being  broad  above  and  narrow 
below),  and  are  formed  by  the  aponeurosis  of  the  internal  oblique  on 
each  side,  as  it  divides  to  enclose  the  rectus  muscle. 

The  linecB  transversce  have  been  already  noticed  with  the  rectus 
muscle,  as  the  tendinous  bands  which  cross  the  substance  of  that 
muscle. 

The  quadratus  lumborum,  (fig.  181,’®)  (ilio-costalis,)  situated  deeply 
in  the  lumbar  region  close  to  the  vertebral  column,  is  in  form  irregularly 
quadrilateral,  being  somewhat  broader  below  than  above.  One  part 
arises  by  tendinous  fibres  from  the  crista  of  the  ilium  behind  the  middle, 
and  from  the  ilio-lumbar  ligament ; and  it  is  inserted  into  the  inferior 
border  of  the  last  rib  for  about  half  its  length,  and  by  four  tendinous 
points  into  the  transverse  processes  of  the  four  superior  lumbar  ver- 
tebrae. Another  series  of  fibres,  arising  by  two  or  three  tendinous 
points  from  as  many  of  the  inferior  transverse  processes  at  their  upper 
margins,  passes  in  front  of  those  inserted  into  the  same  processes,  and 
joins  with  the  part  of  the  muscle  attached  to  the  rib.  This  muscle  is 
enclosed  in  a sheath  resembling  that  of  the  rectus,  but  not  so  dense  or 
firm  in  its  structure  (see  the  fascia  lumborum). 
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The  number  of  the  points  of  insertion  of  this  muscle  to  the  vertebras,  and  the 
extent  of  its  coime.xion  with  the  last  rib.  vary  in  different  cases.  It  is  in  some  in- 
stances attached  to  the  last  dorsal  vertebra — the  body  or  transverse  process. 

Dissection  to  show  the  fascia  lumhomm. — If  the  internal  oblique  be  traced  back, 
its  muscular  fibres  will  be  found  to  end  in  an  aponeurosis,  which  becomes  inti- 
mately connected  externally  with  the  latissimus  dorsi,  close  to  the  border  of  the 
deep  lumbar  muscles,  and  internally  with  the  membranous  elongation  from  the 
transversalis.  Now,  if  the  aponeurosis  of  the  latissimus  be  divided  in  the  middle 
of  its  breadth,  by  an  incision  drawn  from  the  ilium  to  the  last  rib,  and  the  two 
parts  reffected,  the  thick  mass  of  lumbar  muscles  will  be  exposed ; and  if  the 
handle  of  the  scalpel  be  inserted  beneath  their  outer  border,  they  will  be  found  to 
lie  on  a membrane,  which  is  connected  with  the  lumbar  vertebras  on  the  one 
hand,  and  with  the  abdominal  muscles  on  the  other,  being,  in  fact,  a prolongation 
of  one  of  the  latter  (the  transversalis).  The  mass  of  lumbar  muscles  may  now 
be  cut  across  by  tw'o  incisions,  one  opposite  the  last  rib,  the  other  at  the  crista 
ilii,  and  then  removed  altogether.  When  this  is  effected,  if  attention  be  directed 
to  the  internal  oblique  muscle,  it  will  be  found  that  after  contracting  adhesion 
with  the  fascia  derived  from  the  transversalis,  as  above  stated,  it  becomes  likewise 
connected  with  the  aponeurosis  of  the  latissimus  dorsi.  In  this  stage  of  the  dis- 
section, an  aponeurotic  layer  will  be  found  stretched  back  from  the  transversalis 
to  the  transverse  processes  of  the  lumbar  vertebras.  If  this  be  divided  by  a per- 
pendicular incision  from  the  last  rib  to  the  ilium,  the  quadratus  lumborum  will 
be  exposed;  and,  if  the  e.xternal  border  of  this  muscle  be  raised,  another  thin 
layer  will  be  found  resting  on  its  abdominal  surface,  and  connected  with  the  roots 
of  the  transverse  processes. 

Fascia  lumborum. — The  two  membranous  layers  now  exposed  to 
view  have  received  this  name.  They  extend  backwards  from  the 
transversalis  muscle  to  the  lumbar  vertebras,  encasing  the  quadratus 
lumborum.  That  which  is  in  front  of  this  muscle  is  very  thin,  and  is 
attached  to  the  anterior  part  of  the  transverse  processes  of  the  vertebras 
at  their  roots,  and  superiorly,  where  it  is  connected  with  the  last  rib, 
it  forms  the  ligameniurn  arcuatum  externum  of  the  diaphragm.  The 
posterior  layer,  which  is  much  thicker  than  the  preceding,  and  may 
be  considered  aponeurotic,  is  attached  to  the  points  and  the  margins 
of  the  same  (transverse)  processes.  It  separates  the  quadratus  lum- 
boruin  from  the  large  muscular  mass  behind  it. 

The  internal  oblique  muscle  springs  from  the  membranous  elongation 
just  noticed  (the  posterior  one) ; and  the  tendon  of  the  latissimus  dorsi 
is  connected  with  it  further  back,  viz.,  at  the  outer  margin  of  the  erector 
spinae.  And  thus,  while  the  quadratus  is  sheathed  by  the  layers  of  the 
lumbar  fascia,  the  erector  spinae  is  encased  with  one  of  the  layers  of 
that  fascia  and  the  tendon  of  the  latissimus  dorsi  which  are  joined  at 
its  outer  margin. 

Actions  of  the  abdominal  muscles. — The  muscles  here  described  not  only  enclose 
and  support  the  abdominal  viscera,  but  by  their  contractile  power  are  capable  of 
acting  successively  on  them,  on  the  thorax,  and  on  the  pelvis.  When  the  pelvis 
and  thorax  are  fixed,  the  abdominal  muscles  can  constrict  the  cavity  and  compress 
its  viscera,  particularly  if  the  diaphragm  be  made  to  descend  at  the  same  time,  jj 
as  occurs  in  vomiting,  or  in  the  expulsion  of  the  fetus,  of  faeces,  or  urine.  It  the  » 
vertebral  column  be  fixed,  these  muscles  compress  the  lower  border  of  the  thora.v, 
and  so  contribute  to  expiration.  When  it  is  intended  to  continue  the  effort,  so  as 
to  produce  a forced  expiration,  the  quadratus  lumborum  draws  down  the  last  rib, 
and  makes  it  relatively  the  fixed  point  to  which  all  the  rest  are  drawn  by  their 
intercostal  muscles;  but  if  the  vertebral  column  be  not  fixed,  the  thorax  may  be 
bent  directly  forwards,  when  the  muscles  of  both  sides  act;  or  it  may  be  rotated 
to  either  side,  should  they  act  alternately.  Thus,  if  the  external  oblique  of  the 
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right  side  be  made  to  act  on  the  thorax,  the  first  effect  appears  to  be  that  of  draw- 
ing its  margin  down  towards  the  pelvis ; but,  if  the  effort  be  continued,  the  truirk 
will  be  rotated  towards  the  opposite  side.  The  left  internal  oblique  will  cooperate 
in  this  action,  for  the  direction  of  its  fibres  coincides  with  that  of  the  right  external 
oblique.  The  pyramidales  also  contribute  to  the  same  effect,  by  rendering  the 
linea  alba  tense.  If  the  thorax  be  fixed,  the  abdominal  muscles  may  be  made 
to  act  on  the  pelvis ; thus,  in  the  action  of  climbing,  the  trunk  and  arms  being 
elevated  and  fixed,  the  pelvis  is  drawn  upwards,  either  directly,  or  to  one  side, 
as  a preparatory  step  to  the  elevation  of  the  lower  limbs.  A similar  effect  may 
be  produced  when  the  trunk  is  in  the  horizontal  position,  for  the  pelvis  may  be 
drawn  forward  and  ffexed  upon  the  vertebral  column  by  the  recti  and  pyramidales. 

COSTAL  REGION. 

Between  the  ribs  we  find  two  planes  of  muscular  fibres  filling  up 
the  intervening  spaces,  hence  named  “ intercostal,” — upon  the  ribs 
posteriorly  the  levatores  costarum,  and  at  their  inner  surface,  and  in 
front,  the  triangularis  sterni. 

It  is  not  necessary  to  prescribe  any  particular  mode  of  examining 
these,  as  they  are  necessarily  exposed  when  the  pectoral,  the  serratus, 
and  external  oblique  muscles  are  removed. 

The  intercostal  muscles  are  disposed  in  the  form  of  two  thin  planes, 
one  over  the  other,  and  named,  from  their  relative  position,  “ external,” 
and  “ internal.” 

The  external  intercostal  muscles  (intercostales  extern!)  are  placed 
between  the  contiguous  borders  of  each  pair  of  ribs.  There  are, 
therefore,  eleven  such  muscular  layers  on  each  side,  the  direction  of 
the  fibres  of  all  being  obliquely  downwards  and  forwards  (fig.  194,^). 
Their  extent  in  each  instance  is  from  the  tubercles  of  the  ribs  nearly 
to  the  external  extremity  of  their  cartilages.  From  this  point  a thin 
fascia  is  continued  forwards  to  the  sternum,  overlaying  the  inner  inter- 
costals.  There  are  many  tendinous  fibres  mixed  up  with  the  muscular 
structure. 

The  external  intercostal  muscles  are  covered  by  several  large  mus- 
cles, which  are  attached  to  the  ribs.  They  conceal  the  corresponding 
internal  muscle,  the  intercostal  nerves  and  vessels  being  interposed. 

The  internal  intercostal  muscles,  (intercostales  intern!,)  (fig.  194,®) 
placed  under  the  preceding,  are  attached  to  the  inner  margins  of  the 
ribs  and  their  cartilages.  Commencing  at  the  sternum  in  the  spaces 
between  the  true  ribs,  and  at  the  anterior  extremities  of  the  cartilages 
of  the  false  ribs,  they  extend  as  far  back  as  their  angles.  The  fibres 
incline  downwards  and  backwards,  and  decussate  with  or  cross  the 
former;  but  they  are  somewhat  shorter  and  less  oblique  in  their 
direction. 

The  internal  are  separated  from  the  external  intercostal  muscles  by 
the  intercostal  vessels  and  nerves ; they  are  lined  internally  by  the 
pleura. 

Infra- costales  (Verheyen). — In  connexion  with  the  inner  surface  of 
the  ribs  several  small  bundles  of  fleshy  and  tendinous  fibres,  which 
are  thus  named,  will  be  found  extending  over  two,  and  in  some  in- 
'stances  over  three,  intercostal  spaces.  They  have  the  same  direction 
with  the  internal  intercostals,  and  are  often  described  as  parts  of  those 
muscles.  The  fasciculi  vary  in  size  and  number,  and  may  be  found 
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coveiing  all  the  intercostal  spaces,  except  perhaps  the  first,  but  they 
are  most  constant  on  the  lower  ribs. 

The  levatores  costarurn  (levatores  breviores  costarum, — Alb.),  (fig. 
181,'^)  are  narrow,  tendinous,  and  fleshy  fasciculi,  which  extend  ob- 
liquely downwards  and  forw'ards  (in  this  particular  resembling  the 
external  intercostals),  from  the  extremities  of  the  transverse  processes  of 
the  dorsal  vertebrae,  to  be  inserted  into  the  margins  of  the  ribs  between 
their  angles  and  tubercles.  Their  fibres  spread  out  and  become  flat 
at  their  insertion.  Each  rib  receives  one  from  the  vertebra  next  above; 
there  are  therefore  twelve  muscles  on  each  side,  and  that  for  the  first 
rib  is  derived  iVom  the  last  cervical  vertebra. 

The  inferior  muscles  of  this  series  divide  into  two  parts,  one  of 
which  is  distributed  as  above  stated,  but  the  other  consisting  of  longer 
fibres  passes  over  one  rib  and  terminates  on  the  second  below ; and 
thus  each  of  these  ribs  receives  muscular  fibres  from  the  transverse 
processes  of  two  vertebrae.  The  longer  bundles  have  been  described 
as  separate  muscles  under  the  name  levatores  longiares  costarurn 
(Albinus). 

The  triangularis  sterni  (sterno-costales,  Verheyen)  is  a thin  flat 
plane  of  muscular  and  tendinous  fibres,  placed  within  the  thorax,  im- 
mediately behind  the  costal  cartilages.  This  muscle  arises  from  the 
inner  surface  of  the  ensiform  cartilage,  and  of  the  lower  part  of  the 
sternum  and  the  cartilages  of  the  lower  true  ribs,  from  which  its  fibres 
pass  outwards  and  upwards,  diverging,  the  lowest  horizontally,  the 
rest  obliquely,  and  approaching  more  and  more  the  vertical  direction 
towards  the  upper  part  of  the  muscle.  It  is  inserted  by  digitatioris 
(which  give  to  the  outer  margin  a serrated  appearance)  into  the  car- 
tilages of  the  true  ribs  from  the  fifth  to  the  second  inclusive — on  the 
lower  border  and  inner  surface  of  each. 

One  surface  of  the  triangularis  sterni  is  in  apposition  with  the  parts 
just  mentioned,  together  with  the  internal  mammary  artery  and  the 
internal  intercostal  muscle;  the  other  surface  is  in  contact  partly  with 
the  pleura,  which  is  reflected  upon  it,  and  partly  with  the  pericardium 
and  the  interval  called  anterior  mediastinum.  At  the  lower  margin 
the  fibres  are  continuous  with  those  of  the  transversalis  muscle. 

The  triangularis  sterni  varies  constantly  in  its  extent  and  points  of  attachment 
in  different  bodies,  and  even  on  the  opposite  side  of  the  same  body. 

Actions. — ^The  two  planes  of  intercostals  act  simultaneously ; and,  as  they  de- 
cussate with  one  another,  the  ribs  on  which  they  act  are  made  to  move  in  the 
direction  of  the  diagonal  of  the  moving  powers,  that  is  to  say,  directly  upwards 
when  the  first  rib  is  relatively  the  more  fixed  point,  and  downwards  when  the 
last  happens  to  be  so.  In  drawing  up  the  ribs,  they  slightly  rotate  the  bodies, 
and  evert  the  lower  borders  of  those  bones ; at  the  same  time  the  middle  and 
lower  intercostal  spaces  are  widened,  for  the  ribs  are  spread  asunder  somewhat 
like  those  of  a fan.  This  arises  from  the  peculiar  mode  of  attachment  of  the  last 
rib,  which  is  prevented  from  ascending  with  the  rest  by  the  manner  in  which  the 
quadratus  lumborum  binds  it  to  the  ilium,  so  that  it  serves  to  spread  or  separate 
them  from  one  another. 

The  diaphragm  (fig.  195,)  (Sia(p^ayiia* : cp^ivs;:  septum  transversum: 
* A/acf^cercra,  to  separate  two  parts. 
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midriff)  is  a thin  muscular  and  fibrous  partition  between  the  thorax 
and  abdomen,  and  is  perforated  for  the  passage  of  certain  organs  from 

The  under  or  abdominal  side  of  the 
diaphragm.  1,  2,  3.  The  greater  mus- 
cle; the  figure  1 rests  upon  the  central 
leaflet  of  the  tendinous  centre;  the 
number  2 on  the  left  or  smallest  leaflet ; 
and  number  3 on  the  right  leaflet.  4. 

The  thin  fasciculus  which  arises  from 
the  ensiform  cartilage  ; a small  trian- 
gular space  is  left  on  either  side  of  this 
fasciculus,  which  is  closed  'only  by  the 
serous  membranes  of  the  abdomen  and 
chest.  5.  The  ligamentum  arcuatum 
externum  of  the  left  side.  6.  The  liga- 
mentum arcuatum  internum.  7.  A 
small  arched  opening  occasionally 
found, through  which  the  lesser  splanch- 
nic nerve  passes.  8.  The  right  or  lar- 
ger tendon  of  the  lesser  muscle ; a mus- 
cular fasciculus  from  this  tendon  curves 
to  the  left  side  of  the  greater  muscle 
between  the  oesophageal  and  aortic 
openings.  9.  The  fourth  lumbar  ver- 
tebra. 10.  The  left  or  shorter  tendon  of 
the  lesser  muscle.  11.  The  aortic  open- 
ing occupied  by  the  aorta,  which  is  cut 
short  off  12.  A portion  of  the  oesopha- 
gus issuing  through  the  oesophageal 
opening.  13.  The  opening  for  the  in- 
ferior vena  cava,  in  the  tendinous  cen- 
tre of  the  diaphragm.  14.  The  psoas  magnus  muscle  passing  beneath  the  ligamentum  arcuatum 
internum  ; it  has  been  removed  on  the  opposite  side  to  show  the  arch  more  distinctly.  15.  The 
quadrates  lumborum  passing  beneath  the  ligamentum  arcuatum  externum;  this  muscle  has  also 
been  removed  on  the  left  side. — W.] 

one  of  these  cavities  to  the  other.  From  the  lower  margin  of  the 
thorax,  to  which  it  is  attached  at  iis  circumference,  the  septum  arches 
deeply  upwards,  and  from  this  shape  it  results  that  some  of  the  viscera 
situated  at  the  upper  part  of  the  abdomen  are,  to  a considerable  extent, 
under  the  protection  of  the  ribs ; and  as  the  height  to  which  the  septum 
arches  is  liable  to  variation,  and  is  actually  varied  constantly  during 
life,  the  capacity  of  the  thorax  and  the  abdomen  is  alternately  enlarged 
and  diminished,  the  enlargement  of  the  one  coinciding  with  the  dimi- 
nution of  the  other.  It  is  connected  directly  with  the  thorax  at  iis 
anterior  and  lateral  part ; but  as  the  aorta  is  placed  immediately  against 
the  spine,  and  the  psoas  muscles  are  attached  to  the  sides  of  that  column, 
at  the  same  time  that  the  last  rib  on  each  side  is  occupied  by  the 
quadratus  lumborum,  the  diaphragm  is  separated  from  the  bones  by 
these  structures,  and  tendinous  arches  extending  over  them  give  origin 
to  the  fibres  of  the  diaphragm. 

Origin  of  the  fibres. — a.  The  crura — (fig.  195,®  ’®).  On  the  bodies 
of  the  lumbar  vertebrae,  and  on  each  side  of  the  aorta,  is  a thick  ten- 
dinous band  which  consists  of  several  sets  of  fibres.  These  tendinous 
fibres  are  usually  aggregated  into  two  bundles,  and  are  attached  over 
a considerable  but  varying  extent  of  surface.  On  the  right  side  they 
are  connected  with  the  first,  second,  and  third  lumbar  vertebrae,  and 
the  interposed  fibro-cartilages,  or  to  the  second,  third,  and  fourth;  on 
the  left  side,  the  attachment  is  higher  by  the  breadth  of  one  vertebra. 
The  tendons  of  both  sides  unite  by  their  inner  margins  on  the  bones 
to  which  they  are  attached,  and  they  are  continued  one  into  the  other 
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over  the  aorta  by  a small  fibrous  arch.  Proceeding  upwards  they 
give  origin  to  muscular  fibres,  and  these  with  the  tendons  are  named 
the  crura,  or  sometimes  the  ’pillars  of  the  diaphragm.  The  external 
muscular  fibres  emanating  from  this  source  are  directed  upwards  and 
outwards  to  the  aponeurotic  centre;  but  the  fibres  near  the  middle 
cross  from  each  side  to  the  opposite  (those  of  the  right  usually  being 
anterior  to  those  from  the  left),  and  then  curving  upwards  they  con- 
struct an  opening  for  the  transmission  of  the  oesophagus  before  ending 
in  the  common  centre  of  the  muscular  fibres.  The  decussation  of  the 
fibres  was  found  by  Haller  to  be  generally  fourfold ; it  measures  about 
an  inch  in  length. 

b.  Ligamenta  arcuata. — Externally  to  the  bodies  of  the  vertebrsc 
are  two  fibrous  arches  on  each  side.*  The  first®  extends  from  the 
body  of  the  first  lumbar  vertebra  to  the  transverse  process  of  the  same 
vertebra,  or  lilcewise  to  the  second,  and  crosses  over  the  psoas  muscle. 
It  is  named  the  ligamentum  arcuatum  internum  (arcus  interior, — Hal- 
ler). The  second  and  broader  fibrous  arch®  (ligamentum  arcuatum 
externum)  reaches  from  the  outer  extremity  of  the  preceding  (both 
being  attached  to  the  same  part,  the  transverse  process),  over  the 
quadratus  lumborum,  to  the  last  rib.  This  band  is  continuous  with 
the  anterior  lamina  of  the  sheath  of  the  muscle  just  mentioned,  and  is 
but  the  upper  margin  of  that  structure  somewhat  increased  in  thick- 
ness. From  both  these  tendinous  bands  muscular  fibres  lake  rise,  and 
are  directed  to  the  posterior  part  of  the  common  centre.  Those  above 
the  last  rib  are  usually  thin,  and  separated  one  from  the  other  by  in- 
terspaces. 

c.  Origin  from  ribs  and  the  ensiform  cartilage. — The  remaining 
muscular  part  of  the  diaphragm  is  derived  from  the  inner  surface  of 
the  cartilages,  and  a little  of  the  osseous  part  of  all  the  ribs  which  form 
the  margin  of  the  thorax;  viz,,  the  five  false  ribs  and  the  last  true  one 
(with  in  some  instances  one  other, — the  sixth).  A narrow  muscular 
slip  likewise  takes  rise  from  the  ensiform  cartilage,  and  at  each  side 
of  it  there  occurs  an  interval  in  which  no  more  than  cellular  membrane 
is  interposed  between  the  abdomen  and  thorax,  or  rather  between  the 
proper  lining  membranes  of  those  cavities.  The  extensive  part  of  the 
muscle  derived  from  the  ribs  commences  by  a serrated  margin,  and 
its  angular  processes  are  adapted  to  the  transversalis  muscle,  whose 
edge  is  disposed  in  a corresponding  manner. 

The  muscular  fibres  proceeding  from  the  several  sources  now  re- 
viewed have  various  lengths : those  situated  at  the  posterior  and  lateral 
part  of  the  thorax  are  the  longest,  those  in  front  are  much  the  shortest. 
They  all  curve  upwards  and  inwards  to  join  the  central  tendon. 

^\\Q  central  tendon  (cordiform  tendon;  phrenic  centre ; tendo  dia- 
phragmatis;  centrum  nerveum)  is  a thin  tendinous  lamina  or  aponeu- 
rosis, and  is  the  highest  part  of  the  diaphragm.  Elongated  from  side 
to  side,  and  curved  on  itself  at  its  circumference,  the  concavity  of  the 
curve  being  directed  back  towards  the  vertebral  column,  it  consists  of 
three  parts,^  ® ® partially  separated  one  from  the  other  by  indentations. 

* They  appear  to  tiave  been  first  clearly  described  by  Senac,  “ Mem.  sur  le  Diaphragmc,” 
in  “Histoire  de  I’Acad.  Royale  des  Sciences,”  1729,  p.  118. 
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The  middle  part  is  described  as  the  largest;  and  the  left  division, 
which  is  elongated  and  narrow,  is  considered  the  smallest  of  the  three. 
From  being  partly  tripartite,  the  whole  has  been  likened  to  a trefoil 
leaf,  and  each  part  has  been  named  an  “ ala.”  The  tendon  is  insulated 
by  the  muscular  portion  of  the  diaphragm,  with  which  it  is  intimately 
connected — the  fibres  of  the  one  being  directly  continued  into  those  of 
the  other.  The  tendinous  fibres  cross  one  another,  and  are  interwoven 
at  various  points  and  in  various  directions,  and  thus  the  strength  of 
this  structure  is  assured. 

Foramina  of  the  diaphragm. — There  are  three  large  perforations 
for  the  passage  respectively  of  the  aorta,  the  oesophagus,  and  the  vena 
cava,  besides  some  holes  or  fissures,  which  are  small  and  less  regular 
than  those. — a.  The  foramen  for  the  aorta,“  (hiatus  aorlicus)  is  almost 
altogether  behind  the  diaphragm,  for  no  more  than  a few  of  the  ten- 
dinous fibres  of  the  crura  are  posterior  to  the  vessel.  It  is  lower  than 
any  of  the  other  openings,  and  is  placed  in  the  middle  line  immediately 
in  front  of  the  bodies  of  the  vertebras.  The  circumference  is  tendinous, 
being  formed  by  the  tendinous  appendices  of  the  crura  and  the  curved 
band  which  connects  them  in  front.  Besides  the  aorta,  this  opening 
transmits  the  thoracic  duct,  and  frequently  likewise  the  vena  azygos. — 
b.  The  foramen  for  the  cesophagus,“  higher,  and  at  the  same  time  an- 
terior, as  well  as  a little  to  the  left  of  the  preceding,  is  separated  from 
that  opening  by  the  decussating  fibres  of  the  crura.  It  is  oval  in  form, 
and  muscular  in  structure;  but  in  some  cases  a small  pari,  the  anterior 
margin,  will  be  found  to  be  tendinous,  being  formed  by  the  margin  of 
the  central  tendon. — c.  The  opening  for  the  vena  cava,^®  (foramen 
quadratum,)  is  placed  in  the  highest  part  of  the  diaphragm,  in  the  ten- 
dinous centre  at  the  commencement  of  its  right  ala,  or  between  this 
and  the  middle  one.  Its  form  is  quadrangular,  or  nearly  so,  and  it  is 
bounded  by  four  bundles  of  tendinous  fibres  running  parallel  with  its 
sides. 

Besides  the  foregoing  large  foramina,  there  are  small  perforations 
through  the  crura  for  the  sympathetic  and  splanchnic  nerves  on  both 
sides,  and  for  the  vena  azygos  minor  on  the  left  side.  Moreover,  the 
larger  azygos  vein  often  takes  its  course  through  the  right  crus. 

The  upper  or  thoracic  surface  of  the  diaphragm,  which  is  very 
convex  at  its  middle,  and  rises  higher  on  the  right  side  than  the  left, 
is  covered  by  the  pleura;  and  the  pericardium  ; the  fibrous  layer  of 
the  latter  structure  blends  with  the  tendinous  centre.  And,  inas- 
much as  the  lateral  and  posterior  parts  of  the  muscle  ascend  very 
obliquely  from  their  connexion  with  the  lower  margin  of  the  thorax, 
a considerable  extent  of  the  upper  surface  (in  the  situations  now  men- 
tioned) is  close  to  the  ribs,  and  is  separated  from  them  only  by  a thin 
portion  of  the  lung. — The  lower  surface,  deeply  concave,  is  lined  by 
the  peritoneum,  and  has  in  apposition  with  it  the  liver,  (which  is 
bound  to  the  diaphragm  by  folds  of  the  peritoneum,)  and  the  stomach, 
the  spleen,  and  kidneys. 

The  diaphragm  has  received  much  of  the  attention  of  anatomists  at  all  times, 
and  their  descriptions  often  contain  expressions  of  their  admiration  of  its  structure 
and  general  disposition.  These  may  be  represented  by  the  words  of  Spigelius, 

36* 
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“Miisculus  unus  omnium  fama  celeberrimus;”  or  by  those  of  Haller,  whose 
account  of  the  muscle  begins  thus,  “ Nobilissimi,  post  cor,  musculi  historiain 
ultimo  loco  receusemus,  ut  earn  pro  digiiitate  aliquanto  fusius  expouere  liceat.” 
The  diaphragin  has  been  described  as  a digastric  muscle ; one  end  of  the  fibres 
being  represented  to  be  on  the  vertebrae,  the  other  end  on  the  ribs,  and  the 
tendon  interrupting  them  in  the  middle.* — It  was  likewise  considered  to  be  a 
double  muscle,!  and  one  part  was  named  superior,  the  other  inferior  j the  centra) 
tendon  being  the  demarcation  between  the  two.  The  inferior  part,  that  which 
is  connected  with  the  lumbar  vertebrae,  was  known  as  the  “musculus  inferior 
V.  minor;”  and  in  some  modern  books  it  is  mentioned  as  the  lumbar  part — “pars 
lumbalis.” 

Actions. — When  the  fibres  of  the  diaphragm  contract,  the  muscle  descends,  and 
becomes  an  inclined  plane,  whose  direction  is  downwards  and  forwards.  By 
these  means  the  abdominal  viscera  are  pressed  against  the  lower  and  fore  part  ct 
the  parietes  of  the  cavity,  so  that  the  capacity  of  the  abdomen  is  diminished  in 
proportion  as  the  thorax  is  enlarged.  Should  the  abdominal  muscles  and  the 
diaphragm  be  both  brought  into  action  together,  the  viscera  will  be  compressed 
between  them,  and  forced  towards  the  lower  part  of  the  cavity,  as  occurs  in  the 
expulsive  efforts  of  accouchement,  &c.  After  a complete  expiration,  the  upper 
surface  of  the  diaphragm  is  on  a level  with  the  lower  border  of  the  fourth  rib. 

PERINjEALREGION. 

The  history  of  the  muscles  of  this  part  will  most  com'^eniently  ac- 
company the  description  of  the  other  structures  of  the  perineum,  with 
which  they  are  connected. 

MUSCLES  OF  THE  INFERIOR  EXTREMITY. 

ILIAC  REGION. 

In  the  iliac  fossa,  and  along  the  upper  border  of  the  pelvis,  we  find 
placed  the  iliacus  and  psoas  muscles.  We  need  not  give  any  parti- 
cular directions  for  their  dissection,  as  it  is  never  undertaken  until 
the  abdominal  muscles  have  been  examined  and  the  viscera  removed, 
and  then  they  are  at  once  brought  into  view,  being  merely  concealed 
by  the  fascia  iliaca. 

The  psoas  magnus  (figs.  195,’*;  198,’*)  (lumbalis  praelumbo-tro- 
chantineus; — the  loins)  is  situated  along  the  sides  of  the  lumbar 
vertebrae,  the  margin  of  the  pelvis,  and  deeply  at  the  superior  part  of 
the  thigh,  extending  from  the  last  dorsal  vertebra  to  the  small  tro- 
chanter of  the  femur.  It  is  thick  and  round  at  the  centre,  and  gradu- 
ally diminishes  in  size  towards  the  extremities.  The  muscle  arises 
from  the  sides  of  the  bodies  of  the  last  dorsal  and  lumbar  vertebrae, 
with  the  interposed  fibro- cartilages,  also  from  the  anterior  surface  and 
lower  margins  of  the  transverse  processes  of  the  last-named  vertebux! 
near  their  base.  With  the  bodies  of  the  bones  the  connexion  is  ef- 
fected by  means  of  five  distinct  parts,  which  are  each  attached  to  the 
upper  and  lower  margins  of  the  vertebrae  and  the  interposed  fibro- 
cartilage  ; — the  highest  to  the  neighbouring  margins  of  the  last  dorsal 
vertebras,  and  the  first  lumbar,  and  the  lowest  to  the  edges  of  the 
fourth  and  fifth  lumbar  vertebrae  with  the  intervertebral  substance. 
These  attachments  are  connected  by  thin  tendinous  arches,  which 

• N.  Stenonis,  “ de  muse,  et  gland,  observ.  specimen,”  p.  8. 
t Gasp.  Bartholini,  “ Diaphragmatis  structura  nova,”  p.  19. 
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extend  over  the  middle  of  the  bones  and  cover  the  lumbar  vessels  and 
some  nerves.  From  these  several  attachments  the  muscle  passes 
across  the  brim  of  the  pelvis,  beneath  Poupart’s  ligament,  and  ends  in 
a tendon,  which  is  inserted  into  the  posterior  half  of  the  small  tro- 
chanter of  the  femur.  The  tendon  is  lodged  at  first  in  the  substance 
of  the  muscle,  and  begins  to  receive  the  muscular  fibres  near  its  upper 
part.  At  a lower  point  it  lies  along  the  outer  side  of  the  psoas,  be- 
tween it  and  the  iliacus,  and  receives  the  fibres  of  both  muscles. 

The  muscles  of  opposite  sides  diverge  one  from  the  other  in  pro- 
ceeding downwards,  and  at  the  lower  end  each  is  directed  backwards 
to  reach  its  destination. 

The  posterior  surface  of  the  psoas  muscle  corresponds  above  with 
the  transverse  processes  of  the  lumbar  vertebrae,  the  lumbar  plexus  of 
nerves,  and  the  quadratus  lumborum  muscle,  from  which  last  it  is 
separated  by  the  anterior  lamina  of  the  fascia  lumborum;  towards  the 
lower  end  it  rests  against  the  ilium  and  the  capsular  ligament  of  the 
hip-joint,  a synovial  membrane  being  interposed ; in  the  middle  this 
surface  overlays  a portion  of  the  pelvic  cavity,  and  the  muscles  of 
both  sides  therefore  limit  the  extent  of  the  inlet  to  the  cavity  in  the 
transverse  direction.  The  anterior  surface,  placed  behind  the  peri- 
toneum, is  in  relation  ■ successively  with  the  diaphragm,  its  liga- 
mentum  arcuatum  internum,  and  the  renal  vessels,  the  ureter  and  the 
spermatic  vessels.  This  surface  is  covered  by  the  iliac  fascia,  and, 
while  on  the  margin  of  the  pelvis,  it  supports  the  femoral  artery. 
The  inner  border  is  in  contact  superiorly  with  the  bodies  of  the  verte- 
brse,  and  with  the  sympathetic  ganglia  resting  on  these.  From  the 
middle  of  these  bones  it  is  separated  by  the  lumbar  arteries,  and 
branches  of  communication  between  the  spinal  and  sympathetic 
nerves,  as  already  stated.  In  the  pelvic  region  the  same  border  is  in 
contact  with  the  iliac  artery ; and  on  the  thigh,  with  the  pectineus 
muscle,  from  which  it  is  separated  by  the  internal  circumflex  artery. 
Finally,  the  outer  border  of  the  psoas  looks  towards  the  iliacus  mus- 
cle, from  which  it  is  at  first  separated  by  a slight  cellular  interval,  and 
then  by  the  anterior  crural  nerve. 

The  upper  extremity  of  the  muscle  is  occasionally  connected  with  the  head  of 
the  last  rib,  or  with  the  upper  margin  of  the  first  lumbar  vertebra  only.  The 
connexion  with  the  transverse  process  of  that  vertebra  is  sometimes  wanting. 
A portion  of  the  fibres  derived  from  the  transverse  processes  may  be  found 
to  be  distinct  from  the  rest  of  the  muscle  in  its  whole  course. — (Albinus  and 
Meckel.) 

Iliacus  (fig.  198,^“)  (iliacus  internus, — Spigel.  and  Alb. ; ilio-trochan- 
tineus). — This  muscle  is  situated  in  the  iliac  fossa,  which  it  fills  up, 
and  at  the  upper  and  fore  part  of  the  thigh.  Expanded  in  the  former, 
and  narrowing  in  the  latter  situation,  it  is  somewhat  triangular  in 
shape.  It  arises  from  the  fossa  of  the  ilium,  together  with  the  inner 
margin  of  the  crista  of  that  bone,  as  well  as  its  anterior  border  (the 
vertical  part),  including  the  two  spinous  processes.  Fibres  are  like- 
wise derived  from  the  capsule  of  the  hip-joint  and  the  ilio-lumbar 
ligament,  in  some  instances  likewise  from  the  base  of  the  sacrum. 
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From  these  different  sources  the  fibres  pass  down,  and  the  greater 
number  inclining  obliquely  inwards  terminate  in  the  side  of  the  tendon 
common  to  this  muscle  and  the  psoas  magnus ; some  of  them  are 
prolonged  into  the  oblique  line  which  leads  downwards  from  the  small 
trochanter  of  the  femur — the  process  to  which  the  tendon  is  attached. 

The  iliacus  rests  on  the  ilium  and  the  capsular  ligament  of  the  hip- 
joint,  a synovial  membrane  separating  it  to  some  extent  from  this  last, 
and  the  margin  of  the  bone.  It  is  subjacent  to  the  iliac  fascia  and 
fascia  lata  of  the  thigh ; and  to  its  inner  side  is  the  psoas  muscle,  the 
anterior  crural  nerve  being  interposed.  In  the  abdomen  the  viscera 
of  the  iliac  region  are  before  the  muscle,  and  some  small  nerves  pass 
across  it. — The  psoas  and  iliacus,  with  the  fascia  which  covers  them, 
fill  up  completely  the  interval  between  Poupart’s  ligament  and  the 
margin  of  the  ilium,  from  the  ilio-pectineal  eminence  outwards. 

This  muscle  is  often  still  named  iliacus  intemus,  though  there  is  now  no  cor- 
relative term  in  use,  no  muscle  being  called  iliacus  externus.  Several  of  the  older 
anatomists  called  the  pyriformis  by  that  name. — Some  of  the  external  fibres  of 
the  iliacus,  those  derived  from  the  anterior  inferior  spine  of  the  ilium  close  to  the 
rectus  femoris,  are  from  time  to  time  found  separated  from  the  rest,  even  from 
their  origin  to  the  termination  on  the  femur  below  the  small  trochanter. — The 
psoas  and  iliacus  are  so  completely  united  by  their  common  tendon  that  they 
might  be  regarded  as  a single  muscle.  They  have  been  so  considered  by  several 
anatomists. 

Psoas  parvus  (prse-lumbo-pubius). — This  long  and  slender  muscle  is 
situated  along  the  anterior  side  of  the  psoas  magnus.  It  arises  from 
the  bodies  of  the  last  dorsal  and  first  lumbar  vertebrae,  with  the  fibre- 
cartilage  betw'een  them,  and  soon  ends  in  a flat  tendon,  which  passes 
along  the  anterior  and  inner  side  of  the  psoas  magnus,  to  be  inserted 
into  the  ilio-pectineal  eminence. — The  muscle  is  covered  at  its  origin 
by  the  diaphragm,  and  rests  in  its  whole  length  on  the  psoas  magnus. 
Its  tendon  is  united  with  the  fascia  iliaca,  and  may  exercise  some 
influence  on  the  tension  of  that  membrane. 

The  psoas  parvus  is  most  frequently  absent.  It  was  present  in  no  more  than 
one  out  of  twenty  bodies  which  M.  Theile*  examined  with  special  reference  to 
the  muscle.  When  present,  it  is  liable  to  many  changes  in  the  place  of  origin: 
thus,  it  may  be  connected  only  with  the  first  lumbar  vertebra,  or  with  the  second 
and  the  fibro-cartilage  above  it,  and  it  has  been  observed  to  commence  by  two 
parts  or  heads  separated  by  an  interval. 

Combined  Actions. — The  psoas  and  iliacus,  when  they  take  their  fixed  point 
above,  can  bend  the  thigh  on  the  pelvis^  and  rotate  the  limb  somewhat  outwards, 
— the  latter  power  being  derived  from  tne  direction  of  their  common  tendon  and 
the  mechanical  advantages  given  them  by  the  projection  of  the  trochanter  minor. 
These  muscles  assist  materially  in  maintaining  the  erect  position  of  the  body,  ui 
which  case  they  take  their  fixed  point  at  their  insertion  into  the  femur,  and  then 
act  upon  the  pelvis  and  spinal  column,  drawing  them  forwards  so  as  to  keep 
them  erect  upon  the  thighs.  If  this  action  be  continued,  the  trunk  may  be  bent 
forwards  as  in  bowing.  It  is  scarcely  necessary  to  add,  that  this  bending  of  the 
body  will  be  directly  forwards  if  the  muscles  of  opposite  sides  act  together,  and 
obliquely  to  one  side  if  they  act  separately. 

GLUTEAL  REGION. 

In  this  space,  which  comprehends  ihe  posterior  and  external  sur- 


* In  Soemmerring,  op.  ante  citat. 
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face  of  the  pelvis,  we  find  the  glutei,  and  the  “ external  rotator” 
muscles  of  the  thigh. 

Dissection. — ^The  subject  being  placed  in  the  prone  position,  and  the  abdomen 
supported  on  a high  block,  the  foot  should  be  rotated  inwards,  and  the  limb  ab- 
ducted, in  order  to  put  the  gluteus  on  the  stretch.  An  incision  may  be  made 
through  the  skin,  from  the  coccyx  obliquely  upwards  over  the  side  of  the  sacrum 
and  posterior  spine  of  the  ilium,  and  as  high  as  its  crista ; from  which  point  draw 
another  obliquely  downwards  over  the  great  trochanter.  The  flap  thus  included 
should  be  dissected  cleanly  off  the  muscle  in  the  course  of  its  fibres ; that  is  to 
say,  downwards  and  outwards.  The  remainder  of  the  skin  which  covers  the 
pelvis  may  be  reflected  upwards  and  outwards,  the  fascia  seiwing  as  a guide. 
This  will  expose  the  tensor  vaginae  femoris  and  part  of  the 'gluteus  medius.  The 
rest  of  the  latter  can  be  seen  only  when  the  gluteus  maximus  is  detached.  To 
effect  this,  let  its  lower  border  be  drawn  a little  forwards,  and  the  scalpel  be  in- 
serted beneath  it,  so  as  to  raise  it  from  the  sciatic  ligament,  and  so  successively 
from  the  side  of  the  coccyx,  sacrum,  and  ilium,  proceeding  from  below  upwards. 
When  the  muscle  is  detached,  and  turned  down  on  the  femur,  the  external  rota- 
tors and  gluteus  medius  come  into  view,  and  require  little  further  dissection.  As 
the  gluteus  medius  covers  the  third  muscle  of  that  name,  the  easiest  mode  of  re- 
flecting it  is  by  cutting  through  its  tendinous  insertion,  and  drawing  it  upwards. 
The  external  rotators  should  be  attentively  examined,  more  particularly  the  two 
obturator  muscles.  The  internal  one  cannot  be  fully  seen  until  the  pelvis  is 
divided ; but  the  direction  of  its  two  parts,  and  the  peculiar  appearance  presented 
by  its  tendon,  where  it  slides  over  the  ischium,  can  be  observed  by  cutting  it 
across  near  its  insertion,  and  reflecting  it  outwards. 

Gluteus  maximus  (fig.  196,“)  (gluteus  magnus, — Alb.;  ilio-sacro- 
femoralis). — This  is  a very  large  muscular  mass  ; and  its  great  size  is 
characteristic  of  man,  being  connected  with  the  power  he  has  to  main- 
tain the  trunk  in  a line  with  the  lower  limbs.  It  is  placed  at  the  back 
part  of  the  pelvis,  extending  from  it  to  the  outer  and  upper  part  of  the 
thigh,  and  it  forms  the  prominence  of  the  nates.*  The  great  gluteal 
muscle  aiises  from  the  posterior  fifth  of  the  crista  of  the  ilium,  and 
the  irregular  rough  surface  subjacent  to  that  part : from  the  lateral 
tubercles  on  the  posterior  surface  of  the  sacrum  ; from  the  posterior 
sacro-iliac  ligament,  the  great  sacro-sciatic  ligament,  and  the  side  of 
the  coccyx.  From  this  extensive  origin  the  fibres  of  which  the  muscle 
consists  pass  downwards  and  outwards,  and  terminate  as  follows: — 
the  lower  fibres  are  inserted  into  the  femur  (between  the  vastus  ex- 
ternus  and  adductor  magnus)  on  the  rough  line  or  irregular  ridge  (as 
it  to  some  extent  is  in  cases  of  large  muscular  development)  which 
lies  between  the  base  of  the  great  trochanter  and  the  linea  aspera. 
The  upper  and  larger  part  of  the  muscle  ends  in  a thick  tendinous 
structure,  which  covers  the  great  trochanter,  and  joins  with  the  fascia 
lata  of  the  thigh. — The  fleshy  fibres  generally  are  parallel  one  with 
the  other,  and  they  are  aggregated  into  large  bundles  separated  by 
cellular  membrane  and  fat;  and  thus  the  muscle  is  characterized  by  a 
more  than  usually  coarse  appearance. 

The  m.uscle  is  covered  by  a thin  elongation  of  the  fascia  lata.  The 
upper  border  is  firmly  connected  with  the  gluteus  medius  by  that  mem- 
brane; the  lower  one  (the  longest),  which  is  free,  forms  the  fold  of  the 
nates,  and  looks  towards  the  perineum.  When  the  muscle  is  separated 

* Hence  the  name  “ gluteus”  applied  to  the  muscles  in  this  situation, — Tkovtos,  the 
nates.  Riolanus  writes  the  name  of  the  muscles  “ gloutius.” 
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from  its  superior  connexions  and  reflected  downwards,  it  will  be  found 
tliat  its  inner  surface  covers  (besides  the  parts  with  which  it  is  con- 
nected) the  gluteus  medius,  the  gluteal,  sciatic,  and  pudic  vessels  and 
nerves,  the  external  rotator  muscles,  the  great 
sciatic  nerve,  the  trochanter  major,  and  the 
tuberosity  of  the  ischium,  with  the  muscles 
arising  from  it.  Between  the  tendon  and  the 
great  trochanter  of  the  femur  are  placed  two 
or  three  synovial  bursae,  or  a single  multilocu- 
lar  sac  of  large  size.  A bursa  is  also  beneath 
it  on  the  tendon  of  the  vastus  externus,  and 
another  on  the  tuber  ischii. 

The  gluteus  medius  (fig.  196,‘)  ; (ilio-tro- 
chantereus  major)  is  situated  on  the  external 
surface  of  the  pelvis,  partly  covered  by  the 
preceding  muscle,  partly  by  the  integument 
and  fascia.  Broad,  and,  as  it  were,  radi- 
ating at  its  upper  part,  it  becomes  narrow 
and  thick  at  the  lower  extremity.  It  arises 
by  short  aponeurotic  fibres  from  an  elongated 
surface  of  the  ilium,  which  is  broader  behind 
than  in  front,  and  is  bounded  by  the  outer 
margin  of  the  crista  (its  anterior  four-fifihs), 
the  superior  curved  line  on  the  dorsum,  and 
the  line  which  marks  the  extent  of  the  gluteus 
maximus  on  the  bone.  Numerous  fibres  like- 
wise take  origin  from  the  dense  fascia  which 
covers  the  muscle  in  front  of  the  gluteus  maxi- 
mus. The  fleshy  fibres  descending  from  the 
different  parts  of  this  broad  surface  of  origin 
proceed  in  different  directions,  (obliquely  back- 
wards, obliquely  forwards,  and  vertically,) 
and  converge  on  a fibrous  expansion,  which 
becomes  narrowed  into  a thick  tendon.  This 
(the  tendon)  is  inserted  into  the  outer  surface 
of  the  great  trochanter  on  a prominent  line 
which  crosses  that  process  obliquely  forwaids 
and  downwards.  It  is  separated  by  a synot  ial 
bursa  from  the  upper  part  of  the  trochanter. 
The  gluteus  medius  covers  the  third  gluteal 


The  muscles  of  the  posterior 
femoral  and  gluteal  region.  1. 
The  gluteus  medius.  2.  The 
gluteus  maximus.  3.  The  vas- 
tus externus,  covered  in  by  liis- 
cia  lata.  4.  The  long  head  of 
the  biceps.  5.  Its  short  head. 
6.  The  semi-tendinosus.  7. 
The  semi-membranosus.  8. 
The  gracilis.  9.  A part  of  the 
inner  border  of  the  adductor 
raagnus.  10.  The  edge  of  the 
sariorius.  11.  The  popliteal 
space.  12.  The  gastrocnemius 
muscle;  its  two  heads.  The 
tendon  of  the  biceps  forms  the 
outer  hamstring;  and  the  sarto- 
rius  with  the  tendons  of  the 
gracilis,  semi-tendinosus  and 
serni-membranosus,  the  inner 
hamstring. — W.] 


muscle,  with  the  branches  of  the  gluteal  ves- 
sels and  nerve.  Its  anterior  border  is  blended 
with  the  gluteus  minimus,  and  is  connected 


minimus, 

with  the  special  tensors  of  the  fascia  laia; 
and  the  posterior  border  is  close  to  the  pyri- 
formis,  the  gluteal  artery  being  interposed. 

The  gluteus  minimus  (fig.  197,®)  (ilio-trochantereus  minor),  the  third 
and  smallest  of  the  gluteal  muscles,  is  placed  under  the  gluteus  medius, 
which  must  be  removed  to  bring  it  into  view;  and,  like  that  muscle, 
it  is  triangular  or  fan-shaped,  the  fibres  converging  from  a broad 
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surface  of  origin  on  the  pelvis  to 
a narrow  place  of  insertion  on  the 
femur.  It  arises  from  all  that 
space  on  the  dorsum  ilii  between 
the  superior  curved  line  and  the 
inferior  one,  w'hich  runs  at  a short 
distance  above  the  brim  of  the 
acetabulum.  A small  part  is  like- 
wise derived  from  the  margin  of 
the  sciatic  notch  for  a short  space 
further  back  than  the  gluteus 
medius.  The  fibres  approach  one 
another;  they  descend  and  termi- 
nate on  an  aponeurotic  expansion, 
which  covers  the  muscle  towards 
its  lower  end,  and  that  structure 
narrow's  into  a tendon,  which  is 
inserted  into  a portion  of  the  upper 
margin  and  the  anterior  part  of 
the  great  trochanter. 

Between  this  muscle  and  the 


[Fig.  197. 


preceding  one  are  placed  a large  The  deep  muscles  of  the  gluteal  region.  1. 

pari  01  me  giuieai  vessels  ana  3.  The  posterior 

nerve,  and  a small  portion  is  sacro-iliac  ligaments.  4.  The  tuberosity  of  the 

cnvprpd  bv  thp  nvnfnrmis  where  'schium.  5.  The  great  or  posterior  sacro- 
coverea  ay  me  pyriioimis,  wnere  jschiatic  ligament.  6.  The  lesser  or  anterior 

it  extends  farther  back  than  the  sacro-ischiatic  ligament.  7.  The  trochanter 

orlnteiis  iTiedlltS  The  anterior  mar-  tnajor.  8.  The  gluteus  minimus.  9.  The  pyri- 
giuieus  meatus,  ilie  diueiiui  Illdl  jO  .pj,g  gemellus  superior.  II.  The 

gin  blends  with  the  last-named  obturator  intemus  muscle,  passing  out  of  the 

mn^tele  and  the  nosterior  nart  of  ®tttiro-ischiatic  foramen.  12.  The  gemel- 
muscie,  ana  me  posieiioi  pdlt  Ul  inferior.  13.  The  quadratus  femoris.  14. 

the  tendon  is  often  joined  with  that  The  upper  part  of  the  adductor  magnus.  15. 

pf  ttiQ  rpM-ifpvmio  A avnnrrinl  The  vastus  externus.  16.  The  biceps.  17.  The 
Ot  the  pyiltoimis.  — A synovial  18.  The  semitendinosus.-lW.] 

bursa  is  interposed  between  the 

tendon  (its  anterior  part)  and  the  trochanter. 


Actions. — The  glutei  act  alternately  on  the  femur  and  pelvis,  according  as  the 
one  or  the  other  becomes  relatively  their  fixed  point  of  attachment.  All  three 
act  as  abductors ; the  anterior  fibres  of  the  gluteus  medius  and  minimus  draw  the 
trochanter  forwards,  the  posterior  backwards,  giving  it  a slight  rotatory  motion. 
The  gluteus  maximus  is  a powerful  abductor,  and  by  the  direction  of  its  fibres  is 
calculated  to  draw  the  femur  backwards,  at  the  same  time  that  it  rotates  the  whole 
limb  outwards  if  it  be  kept  extended.  When  the  thighs  become  the  fixed  points, 
these  muscles  act  on  the  pelvis.  The  great  glutei  draw  it  backwards,  and  main- 
tain it  and  the  body  in  the  erect  position ; in  this  they  are  assisted  by  the  semi- 
itendinosus,  semi-membranosus,  and  biceps  of  each  side,  which  act  on  the  tube- 
rosities of  the  ischia,  and  draw  them  downwards,  so  as  to  elevate  the  fore  part 
of  the  pelvis.  The  gluteus  medius  and  minimus  are  chiefly  called  into  action  in 
progression,  and  in  standing  on  one  leg ; they  draw  the  pelvis  towards  the  femur, 
which  is  fixed,  and  by  this  action  counterbalance  the  weight  of  the  trunk,  and 
maintain  it  erect  on  the  limb.  This  alternation  of  action  of  the  muscles  of  oppo- 
site sides  during  progression,  gives  to  the  pelvis  that  rotatory  motion  so  percepti- 
ble in  those  who  walk  irregularly,  and  which  is  strikingly  evident  in  females,  in 
iconsequence  of  the  great  breadth  of  the  pelvis. 

The  “ external  rotator”  muscles  form  a group  by  themselves,  being 
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placed  deeply  at  tlie  back  of  the  pelvis.  They  are  the  pyriformis,  two 
gemelli,  two  obturators,  and  quadratus  femoris. 

Dissection. — Most  of  these  are  exposed  by  the  removal  of  the  gluteus  maximus. 
The  origin  of  the  obturator  internus  and  pyriformis  cannot  be  seen  until  the  pelvis 
■"is  opened. 

The  pyriformis  (fig.  197,®)  (pyramidalis ; iliacus  externus;  .sacro- 
trochantereus)  is  situated  at  first  within  the  pelvis  at  its  posterior  part, 
and  afterwards  behind  the  hip-joint,  extending  from  the  anterior  sur- 
face of  the  sacrum  through  the  great  sacro-sciatic  notch  to  the  great 
trochanter  of  the  femur;  and,  as  in  this  course  it  gradually  decreases 
from  a considerable  size  to  a small  tendon,  the  muscle  has  the  shape 
its  name  implies.  It  arises,  by  three  fleshy  and  tendinous  digitations, 
from  the  second,  third,  and  fourth  divisions  of  the  sacrum,  interposed 
as  it  were  between  the  anterior  sacral  foramina;  a few  fibres  are  also 
derived  from  the  inner  surface  of  the  ilium,  near  its  lower  curved 
border  (the  sacro-sciatic  notch),  and  from  the  sacro-sciatic  ligament. 
From  these  attachments  the  muscle  passes  out  of  the  pelvis  by  the 
great  sacro-sciatic  notch,  becoming  gradually  narrow,  and  following 
nearly  a horizontal  course,  and  is  inserted  into  the  posterior  border  of 
the  great  trochanter  by  a rounded  tendon,  whose  fibres  are  blended 
with  those  of  the  gemelli  and  often  with  the  gluteus  minimus. 

Within  the  pelvis  the  pyriform  muscle  is  placed  behind  the  sciatic 
plexus  of  nerves,  the  internal  iliac  vessels,  and  the  rectum  (the  last 
more  especially  at  the  left  side).  Outside  the  pelvis  one  surface  rests 
on  the  ischium  and  the  fibrous  capsule  of  the  hip-joint,  the  other  is 
covered  by  the  gluteus  maximus.  Its  upper  border  is  parallel  with 
the  gluteus  medius,  from  which  it  is  separated  by  the  gluteal  vessels 
as  they  emerge  from  the  pelvis;  and  the  lowmr  border  is  a little  above 
the  gemellus  superior,  the  interval  being  occupied  by  the  great  sciatic 
nerve,  the  sciatic  and  pudic  arteries,  and  nerves. — A small  synovial 
bursa  is  interposed  between  the  tendon  at  its  termination,  and  that  of 
the  gluteus  medius. — The  separation  always  existing  at  its  points  of 
origin  sometimes  continues  to  be  apparent  even  after  the  muscle  has 
passed  out  by  the  pelvis ; when  this  is  the  case,  the  interval  gives 
passage  to  one  of  the  divisions  of  the  great  sciatic  nerve. 

The  obturator  internus  (fig.  197,”),  (sub-pubio-trochantereus,)  like 
the  preceding  muscle,  is  partly  lodged  within  the  pelvis,  (and  this  iS 
much  its  largest  portion,)  partly  also  over  the  posterior  aspect  of  (he 
hip-joint.  From  the  anterior  surface  of  the  pelvis,  which  it  covers  to 
a large  extent,  it  is  directed  outwards,  and,  having  escaped  from  the 
cavity,  turns  forwards  to  the  femur,  with  which  it  is  connected 
through  the  medium  of  a narrow  tendon.  The  two  portions  of  the 
muscle  have  therefore  different  directions;  and  the  angle  between 
them,  or  turning  part,  is  supported  by  the  small  sciatic  notch  of  the 
ischium. 

The  internal  obturator  muscle  arises  from  the  obturator  membrane, 
together  with  the  fibrous  arch  which  protects  the  obturator  vessels 
and  nerve  in  passing  by  the  muscle:  from  likewdse  the  broad  flat  sur- 
face of  the  ischium  external  to  the  membrane,  as  far  as  the  sciatic 
notch,  and  upwards  to  the  brim  of  the  pelvis.  The  fleshy  fibres  from 
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this  extensive  surface  are  received  within  the  pelvis  on  four  or  five 
tendinous  bands,  and  by  this  arrangement  the  muscle  becomes  nar- 
rowed before  emerging  from  the  cavity.  The  tendinous  bands  turn 
over  the  small  notch  of  the  ischium,  which  is  grooved,  and  covered 
with  cartilage,  lubricated  with  a synovial  bursa.  In  proceeding  for- 
ward, the  fibrous  processes  soon  unite  into  a single  tendon;  and  this, 
passing  horizontally  onward,  is  inserted  into  the  fossa  beneath  the 
upper  margin  of  the  great  trochanter,  and  in  connexion  with  the 
gemelli. 

In  the  pelvis  this  muscle  is  covered  by  the  pelvic  and  obturator 
fascia,  and  is  crossed  by  the  internal  pudic  artery  and  nerve;  and 
the  same  surface  forms  the  outer  boundary  of  the  ischio-rectal  fossa. 
The  tendon,  having  united  to  it  on  each  side  the  gemelli,  is  covered 
by  the  gluteus  maximus,  and  is  crossed  by  the  great  sciatic  nerve.  It 
is  in  contact  with  the  capsule  of  the  hip-joint. — There  are  usually  two 
synovial  bursse  connected  with  the  tendinous  part  of  the  muscle.  One 
has  been  already  referred  to,  as  occurring  between  it  and  the  surface 
of  bone  over  which  it  turns.  The  other,  of  much  smaller  size,  is 
elongated  and  narrow,  and  is  in  contact  with  the  tendon  where  it 
rests  against  the  fibrous  capsule  of  the  hip-joint.  In  some  instances 
the  two  are  continuous  one  with  the  other,  and  form  but  a single  sac. 

The  gemelli  (gemini ; ischio-troclianterei)  are  two  small  narrow 
fasciculi,  consisting  chiefly  of  fleshy  fibres  extended  horizontally  at 
each  side  of  the  tendon  of  the  obturator  internus;  and  they  are  named 
from  their  relative  position.  The  superior  one  [gemellus  superior,  fig. 
197,'®)  which  is  the  smaller,  arises  from  the  spine  of  the  ischium;  the 
inferior  [gemellus  inferior''^)  takes  origin  from  the  upper  and  back  part 
of  the  tuberosity  of  the  same  bone.  Passing  outwards,  they  join  wdth 
a tendon  of  the  internal  obturator  muscle  placed  betw'een  them,  in 
some  instances  covering  and  concealing  it  from  view,  and  are  in- 
serted with  that  tendon  into  the  fossa  under  the  upper  margin  of  the 
great  trochanter  of  the  femur.  A part  of  the  fibres  end  on  the  tendon 
of  the  obturator,  and  this  is  especially  the  case  as  regards  those  of  the 
superior  muscle. 

One  of  the  gemelli  is  immediately  below  the  pyriformis ; the  other 
is  parallel  with,  and  close  to,  the  quadratus  femoris,  and  at  its  termi- 
nation is  in  contact  wdth  the  tendon  of  the  obturator  externus  muscle. 
With  other  parts  they  have  the  same  immediate  connexions  as  the 
part  of  the  obturator  internus  which  they  enclose.  They  partly  cover 
the  synovial  bursae -tonnected  with  that  muscle. 

The  obturator  muscles  were  so  named,  because  of  closing  or  covering  the  thy- 
roid foramen*  The  internal  muscle  was  likewise  named  “ marsupialis,”  or 
“ bursalis,”  from  having  connected  with  it  a synovial  bursa,  which  is  perhaps 
more  than  usually  distinct. 

The  gemelli  might  well  be  considered  by  the  older  anatomists!  as  appendages 
to  the  obturator,  with  which  they  are  blended.  From  their  connexion  with  its 
synovial  bursa  they  were  regarded  by  some  authors  as  the  muscular  “ marsu- 

* “ Propterea  quod  foramen  ossium  pubis  principiis  suis  obturent.”  Spigelius,  “ De  h. 
corp.  fabr.”  lib.  iv.  cap.  22. 

t e.  g.  Vesalius,  “ Oper.”  p.  414. 
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pinm”  of  that  muscle.*  The  gemellus  superior  is  often  very  small,  and  in  some 
cases  is  altogether  absent. 

HViQ  quadrutiis  femoris  (tuber-ischio-trochanlereus),  (fig.  197,’®)  suc- 
ceeds immediately  to  the  muscles  last  described,  intervening  between 
them  and  the  adductor  magnus,  and  extending  from  the  ischium  to  the 
great  trochanter  of  the  femur.  It  is  short,  flat,  and  square  in  shape; 
and  from  this  last  circumstance  its  name  is  taken. 

'J'he  flbres  ar/se  from  the  external  curved  border  of  the  tuber  ischii, 
and,  proceeding  horizontally  outwards,  are  inserted  into  the  lower 
part  of  the  posterior,  and  outer  part  of  the  great  trochanter,  on  a 
slight  ridge  which  terminates  on  that  leading  to  the  linea  aspera.  The 
line  of  insertion  of  this  muscle  may  properly  be  called  linea  quadrati, 
to  distinguish  it  from  the  intertrochanteric  line;  the  latter  being  oblique 
in  its  direction,  the  former  vertical. 

This  muscular  plane  has  an  admixture  of  tendinous  fibres  at  its 
attachments.  It  is  covered  by  the  same  parts  as  the  muscles  immedi- 
ately above  it,  and  likewise,  to  a small  extent,  by  the  origin  of  the 
semi-membranosus  muscle.  On  removing  it,  the  outer  part  of  the  ob- 
turator externus  is  brought  into  view. 

The  obturator  externus  (sub-pubio-trochantereus  externus),  is  trian- 
gular in  shape,  and  is  placed  very  deeply,  extending  horizontally  from 
the  anterior  surface  of  the  pelvis  to  the  trochanteric  fossa  of  ihe  femur, 
which  it  reaches  bypassing  behind  the  hip-joint.  To  expose  its  origin 
requires  the  removal  of  the  muscles  placed  in  front  and  to  the  inner 
side  of  the  thyroid  foramen,  viz.,  the  psoas,  iliacus,  pectineus,  adductor 
longus,  and  brevis ; and  the  tendon  is  shown  by  the  removal  of  the 
gluteus  maximus  and  quadratus  femoris. 

The  muscle  arises  from  the  rami  of  the  os  pubis  and  ischium,  as  far 
as  the  margin  of  the  thyroid  foramen,  and  from  about  half  the  surface 
of  the  obturator  membrane.  From  this  extensive  origin  the  fibres 
pass  outwards,  converging  to  a tendon,  which  is  directed  behind  the 
neck  of  the  femur,  to  be  inserted  into  the  trochanteric  fossa,  beneath 
the  inferior  gemellus.  The  immediate  connexions  of  the  obturator  ex- 
ternus with  other  muscles  are  sufficiently  stated  above.  The  obturator 
nerve  lies  on  its  upper  part. 

Actions. — The  transverse  direction  of  these  mnscles,  and  their  mode  of  inser- 
tion into  the  trochanter,  together  with  the  great  mechanical  advantage  affordef) 
them  by  the  length  of  the  cervix  femoris,  enables  them  to  act  powerfully  in 
rotating  the  thigh,  and  therefore  the  whole  limb,  outwards.  In  position,  direc- 
tion, and  action,  they  are  analogous  to  the  muscles  which  pass  from  the  dorsum 
of  the  scapula  to  the  great  tuberosity  of  the  humerus ; the  latter,  however,  are 
nearly  equalled  in  strength  by  their  antagonist,  the  subscapularis.  But  the  ex- 
ternal rotators  of  the  thigh  are  very  feebly  opposed  by  the  tensor  vaginae  femoris, 
and  the  anterior  fibres  of  the  gluteus  medius,  which  alone  act  directly  in  rotating 
the  limb  inwards,  if  we  except  the  semi-tendinosus,  which  may,  under  some 
circum.stances,  co-operate  in  this  action.  If  the  femur  be  bent  on  the  pelvis,  the  , 
line  of  direction  of  these  muscles  nearly  coincides  with  the  axis  of  the  bone ; | 
their  power  of  rotation  then  ceases,  but  they  may  in  a slight  degree  become  ab- 
ductors • at  least  this  may  be  said  of  the  pyriformis,  both  from  its  direction  and 
point  or  insertion. 

* Among  others,  Spigelius,  loc.  cit. ; Cowper,  “ Myot.  Reform.”  § 155. 
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At  the  fore  part  of  the  thigh,  we  find  immediately  beneath  the  skin 
and  fascia  these  muscles,  viz.,  the  tensor  vaginae  femoris,  sartorius, 
rectus,  vastus  externus  and  internus,  and  crureus. 

Dissection. — To  expose  the  fascia  lata : — In  the  first  place,  let  the  knee  be  slightly 
bent, — the  limb  rotated  outwards  and  supported  on  a block.  And,  as  in  this 
position  the  course  of  the  femoral  artery  is  indicated  by  a line  extended  from 
midway  between  the  anterior  superior  spine  of  the  ilium  and  the  pubic  symphy- 
sis to  the  lower  border  of  the  patella,  the  first  incision  through  the  skin  should 
be  made  to  the  same  extent,  and  in  the  same  direction.  In  order  to  reflect  the 
integuments  with  facility,  a second  incision  may  be  made  transversely  at  the 
junction  of  the  upper  with  the  middle  third  of  the  thigh ; and,  finally,  another  in 
the  same  direction  at  the  junction  of  the  middle  with  the  lower  third : this  marks 
the  termination  of  the  femoral  artery.  The  flaps  of  skin  thus  formed  are  to  be 
dissected  back,  so  as  to  expose  the  fascia  lata.  This  membranous  investment 
should  be  attentively  examined  in  its  entire  extent,  particularly  at  the  upper  part ; 
the  differences  of  texture  and  thickness  which  it  presents  in  different  parts  should 
also  be  carefully  noted. 

To  expose  the  muscles : — In  prosecuting  the  dissection,  in  order  to  expose  the 
muscles  on  the  fore  part  of  the  thigh  (and  it  is  with  these  the  dissection  usually 
commences),  nothing  more  is  necessary,  after  the  skin  has  been  removed,  than 
to  pinch  up  the  fascia  with  the  blades  of  the  forceps,  divide  it  with  your  scalpel, 
and  reflect  it  from  above  downwards,  in  the  direction  of  the  fibres  of  each 
muscle.  After  the  sartorius  and  rectus  have  been  dissected  in  their  entire  length, 
and  their  attachments  and  relations  attentively  examined,  the  former  may  be  cut 
across  in  the  middle,  and  the  parts  drawn  aside ; the  latter  too  may  be  divided 
near  its  origin,  and  turned  down  on  the  leg.  The  triceps  extensor  is  thus  brought 
fully  into  view,  so  that  its  three  parts  (the  two  vasti  and  the  crureus)  may  be  in- 
spected successively,  at  the  same  time  that  it  is  considered  as  a whole.  The 
muscle,  in  fact,  may  be  compared  to  a hollow  splint,  encasing  the  anterior  and 
lateral  surfaces  of  the  shaft  of  the  femur,  leaving  unoccupied  only  the  linea 
aspera  and  its  bifurcations  (superior  and  inferior). 

To  detach  the  vasti : — A perpendicular  incision  may,  in  the  next  place,  be  made 
through  the  muscle,  extending  from  one  e.xtremity  to  the  other  over  the  middle 
of  the  femur.  If  the  margins  of  the  incision  be  drawn  aside,  a clear  view  will  be 
obtained  of  the  manner  in  which  the  fibres  pass  to  be  implanted,  by  so  many 
separate  points,  into  the  surface  of  the  bone.  Holding  the  border  of  the  incision 
tense,  and  with  the  blade  of  the  scalpel  placed  in  the  horizontal  position,  the 
muscle  may  be  detached  from  the  bone  inwards  as  far  as  the  insertion  of  the 
adductors,  and" outwards  to  the  attachment  of  the  gluteus  maximus,  and  the  short 
head  of  the  biceps,  so  as  to  denude  the  front  and  sides  of  the  thigh-bone.  Having 
proceeded  so  far,  cut  from  within  outwards  through  the  vasti,  so  as  to  detach 
them  altogether.  When  this  is  done,  the  two  parts  thus  separated  may  be  turned 
down  on  the  leg,  still  left  connected  with  the  patella. 

By  these  measures  we  shall  bring  into  view  the  inferior  attachments  of  the 
next  set  of  muscles  (adductors),  which  would  otherwise  lie  in  a great  degree 
concealed. 

Before  the  extensors  are  detached  and  reflected,  the  form  and  boundaries  of 
the  opening  for  the  femoral  vessels  should  be  attentively  examined,  as  the  vastus 
internus  constitutes  a part  of  it ; nor  should  the  fascia  be  omitted  which  passes 
from  the  latter  muscle  to  the  adductors,  covering  the  vessels. 

The  tensor  imagines  femoris, — ’Alb.  (musculus  fasciae  latae  ; membra- 
nosus;  ilio-aponeurosi-femoralis),  (fig.  198,^)  is  situated  at  the  upper 
and  outer  part  of  the  thigh,  extending  obliquely  downwards,  outwards 
and  backwards,  from  the  anterior  superior  spinous  process  of  the  ilium 
for  some  space  below  the  great  trochanter.  The  muscle  is  elongated 
and  flat,  and  it  is  broader  at  the  lower  than  at  the  upper  extremity. 
It  arises  by  aponeurotic  fibres  from  the  external  surface  of  the  ante- 
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rior  superior  spinous  process  of  the  ilium,  between  the  gluteus  medius,’ 
and  the  sartorius,®  and  terminates  below  the  great  trochanter  of  the 
femur,  its  fleshy  fibres  being  received  between  two  laminae  of  the 
fascia  lata,  into  wliicli  they  are  thus  inserted. — The  external  surface 
of  the  muscle  is  covered  by  a layer  of  the  fascia  lata  ; the  internal  one 
is  separated  by  another  process  of  the  same  membrane  from  the  rectus 
femoris  and  the  vastus  externus.  Its  anterior  border  is  at  first  close 
to  the  sarlorius ; but  lower  down  it  diverges,  and  leaves  an  angular 
interval  occupied  by  the  rectus  femoris.  The  posterior  border  is  for 
some  way  applied  to  the  gluteus  medius,  and  is  connected  with  it  at 
its  origin;  but  lower  down  these  muscles  are  separated  by  an  interval. 


[Fig.  198. 


Actions. — As  its  name  imports,  the  direct  action  of  this  muscle  is  to  render  the 
fascia  tense,  and  thereby  assist  the  other  muscles.  If  this  effort  be  farther  con- 
tinued, the  obliquity  of  its  direction  will  enable  it  to  rotate  the  whole  limb 
inwards,  provided  the  other  muscles  remain  quiescent.  In  the  erect  position,  bj 
taking  its  fixed  point  below,  it  will  act  on  the  pelvis. 

Sartorius  (fig.  198,®)  (ilio-prae-tibialis.) 
This  flat,  narrow  muscle  extends  from  the 
outer  side  of  the  pelvis  to  the  inner  and  fore 
part  of  the  tibia,  and  its  fibres  are  longer  than 
those  of  any  other  muscle  in  the  body.  It 
arises,  by  tendinous  fibres,  from  the  curved 
margin  of  the  ilium,  between  its  anterior 
superior  and  inferior  spinous  processes,  and 
from  the  former  point  of  bone ; and  is  in- 
serted, by  ah  expanded  aponeurosis,  into  the 
upper  and  inner  side  of  the  tibia,  just  below 
its  tuberosity.  In  this  long  course  the  muscle 
is  directed  over  the  anterior  part  of  the  thigh, 
obliquely  inwards  in  the  upper  third,  then 
vertically  at  the  inner  aspect  of  the  limb  as 
far  as  the  knee,  and  below  this  it  turns  ob- 
liquely forwards  to  its  place  of  attachment. 
The  tendon  of  insertion,  broad  and  expanded, 
covers  those  of  the  gracilis  and  semi-tendi- 
nosus  (a  synovial  bursa  being  interposed,) 
and  sends  off  an  expansion  which  strengthens 
the  fascia  of  the  leg,  by  becoming  identified 
with  it. 

The  sartorius  is  covered  only  by  the 
fascia  lata  and  integument.  It  covers  the 
iliacus,  psoas,  and  rectus  femoris  muscles, 
the  femoral  vessels,  the  adductor  longus,  ad- 
ductor magnus,  vastus  internus,  gracilis,  and 
The  muscles  of  the  anterior  semi-tendinosus  muscles.  Its  internal  bor- 

and  the  adductor  longua  form  the  aider, 
rior  spiivous  process.  3.  The  giu-  and  Poupart’s  ligament  the  base,  of  a trian- 
rr™fi”h»in2l,r,t',r£  g-lar  space  on  ihc  upper  third  of  the  thigfo 
fascia  lata  is  shown  interiorly.  5.  through  the  Centre  and  apex  of  which  the 
The  sartorius.  6.  The  rectus.  7.  oftprv 

The  vastus  externus.  8.  The  lemorai  ai  lery  passes. 

vastus  internus.  9.  The  patella.  10.  The  iliacus  internus.  11.  The  psoas  magnus.  12.  The 
pectiueus.  13.  The  adductor  longus.  14.  Part  of  the  adductor  magnus.  15.  The  gracilis. — W.  j 
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The  name  of  this  muscle  has  been  taken  from  the  influence  ascribed  to  it  on 
the  position  of  the  limb  peculiar  to  tailors.  It  appears  to  have  been  first  intro- 
duced by  Spigelius.* 

As  the  direction  the  sartorius  takes  inwards  varies  in  different  cases,  the  position 
at  which  it  covers  the  femoral  artery  (the  most  important  practical  point  in  the 
anatomy  of  the  muscle)  is  by  no  means  constant.  In  some  cases  it  crosses  in- 
wards so  speedily  as  to  be  placed  over  the  vessel  at  a comparatively  short  distance 
from  Poupart’s  ligament.f 

Quadriceps  extensor  cruris  (Scemmerring). — The  mass  of  the  ex- 
tensor muscles  of  the  leg,  which  is  distinguished  by  this  general  name, 
is  of  very  large  size,  and  covers  the  whole  of  the  anterior  and  lateral 
surfaces  of  the  thigh-bone.  It  is  connected  with  the  tibia  by  tendinous 
structure,  which  is  undivided  and  common  to  the  whole  mass;  but  the 
upper  extremity  is  separated  into  parts  or  heads,  which  are  more  or 
less  distinct  one  from  the  other.  One  of  the  heads  has  no  direct  con- 
nexion with  the  femur.  It  reaches  from  the  ilium  to  join  with  the 
other  divisions  of  the  muscle  near  the  patella,  having  a straight  course 
between  these  points  over  the  fore  part  of  the  thigh ; and  hence  is 
named  “rectus  femoris.”  The  other  divisions  of  the  quadriceps  are 
in  immediate  connexion  with  the  femur,  covering  it  from  the  trochan- 
ters to  the  condyles,  except  on  the  linea  aspera  and  the  intervals 
between  the  lines  which  extend  from  it  towards  the  upper  and  lower 
ends  of  the  bone.  The  portion  laid  on  the  outer  side  of  the  bone  is 
narrjed  “vastus  externus;”  that  on  the  inner  side,  “ vastus  internus;” 
these  names  being  derived  from  the  large  number  of  the  muscular 
fibres  and  the  position  they  occupy.  Another  part  placed  on  the  an- 
terior surface  of  the  femur  is  named  “crureus.”  This  (last),  it  will 
however  be  found,  is  really  not  separable  from  the  vastus  internus. 

a.  The  rectus  femoris  (ilio-rotuleus, — Cowper),  (fig.  198,®)  is  situ- 
ated in  front  of  the  thigh,  and  is  extended  in  a straight  line  from  the 
pelvis  to  the  patella — whence  the  name.  It  arises  by  two  tendons, 
one  of  which  embraces  the  anterior  inferior  spinous  process  of  the 
ilium;  the  other,  the  “reflected”  part  or  tendon,  turns  outwards,  and 
is  attached  above  the  brim  of  the  acetabulum.  The  tendons  unite  at 
an  angle,  and  then  spread  out  into  an  aponeurosis  from  which  fibres 
arise.  The  muscle  gradually  increases  in  breadth  and  thickness 
towards  its  middle,  from  which  it  again  diminishes  towards  its  lower 
part;  the  fleshy  fibres  ending  in  another  tendinous  expansion,  which 
gradually  narrows,  and  is  inserted  into  the  patella  in  conjunction  with 
the  triceps  extensor.  The  muscle  tapers  from  the  middle  to  both  ends, 
and  the  fibres  are'  disposed  in  two  sets,  united  at  acute  angles  along 
the  middle  line,  from  which  they  pass  off  obliquely,  diverging  to  the 
borders.  From  this  arrangement,  which  resembles  that  of  the  lateral 
fibrillae  of  a quill  or  feather,  the  muscle  is  said  to  be  penniforrn.  The 
fibres  of  the  superior  tendon  run  down  a considerable  way  on  the  fore 
part  of  the  muscle;  those  of  the  inferior  tendon  are  prolonged  upon  its 
posterior  aspect. 

The  anterior  surface  of  the  rectus  is  covered  in  all  its  extent  by  the 

* “Quern  ego  Sartorium  musculum  vocare  soleo,  qu6d  sartores  eo  maxima  utantur,  dum 
crus  cruri  inter  consuendum  imponunt.” — Spigelius,  “De  h.  Corp.  fabr.”  1.  4,  c.  2.3. — Rio- 
lanus  named  the  muscle  "longus  sive  sutorius.” 

t This  point  is  illustrated  in  the  work  on  Arteries  before  quoted,  plate  74,  figure  4. 

37* 
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fascia  lata,  except  a small  portion  superiorly,  where  it  is  overlaid  by 
the  tensor  vaginas  femoris,  iliacus,  and  sartorius  muscles  (the  reflected 
tendon  is  covered  by  the  gluteus  minimus).  By  the  posterior  surface 
the  muscle  is  in  contact  with  the  fibrous  capsule  of  the  hip-joint  and 
the  vastus  externus  and  crureus. 

b.  Vastus  externus'^  (venter  externus, — Soemmerring). — This  is  the 
largest  part  of  the  muscle.  It  arises  by  an  extensive  aponeurosis, 
which  is  attached  to  the  base  of  the  great  trochanter  at  its  anterior 
aspect,  and  on  a well-marked  horizontal  ridge  on  the  outer  side;  like- 
wise to  the  line  or  ridge  extended  between  the  trochanter  and  the 
linea  aspera,  as  well  as  to  the  linea  aspera  itself  (its  outer  margin). 
The  aponeurosis  thus  connected  spreads  over  the  muscle,  and  gives 
origin  to  a very  large  number  of  muscular  fibres.  To  these  are  added 
others,  which  spring  from  the  intermuscular  fibrous  layer  attached  to 
the  line  of  the  femur,  reaching  between  the  linea  aspera  and  the  ex- 
ternal condyle;  and  the  whole  end  in  a large  tendinous  expansion, 
which  is  laid  on  the  deeper  surface  of  the  muscle  towards  its  lower 
end.  This  tendinous  structure  becoming  narrowed  is  fixed  to  the 
patella,  and  joins  with  the  other  parts  of  the  general  extensor  muscle. 
The  fibres  vary  in  direction, — the  highest  are  perpendicular,  the  lowest 
nearly  horizontal,  and  the  rest  gradually  pass  from  one  of  those  courses 
to  the  other. 

The  vastus  externus  is  covered  to  a small  extent  by  the  rectus,  and 
the  special  tensor  of  the  fascia  lata;  and  the  rest  lies  immediately  be- 
neath that  membrane — the  thickest  (external)  part  of  it.  The  muscle 
conceals,  in  part,  the  crureus;  and  some  large  branches  of  the  external 
circumflex  artery  are  likewise  beneath  it. 

c,  d.  Vastus  internus^  and  crureus  (venter  internus  and  venter  pos- 
terior,— Soemmerring.) — There  is  no  real  separation  between  the  parts 
which  are  distinguished  by  these  names.  Their  position  on  the  bone 
and  the  disposition  of  the  tendon  at  the  lower  end  alone  serve  to  make 
the  distinction. — The  vastus  internus,  which  occupies  the  inner  aspect 
of  the  femur,  increases  considerably  in  thickness  towards  its  lower 
end.  It  arises  by  a small  aponeurosis  from  the  line  running  down- 
wards to  the  linea  aspera  of  the  femur,  on  the  inner  side,  close  to  the 
small  trochanter;  from  the  linea  aspera  on  its  inner  margin;  and  from 
the  fibrous  partition  attached  to  the  line  extended  between  the  littea 
aspera  and  the  inner  condyle  in  connexion  with  the  tendon  of  the 
adductor  magnus.  From  this  extensive  line  of  origin,  and  likewise 
from  the  inner  surface  of  the  bone,  the  fibres  proceed  downwards  and 
outwards  in  directions  necessarily  varying,  and  are  received  on  the 
tendon  of  insertion,  which  is  for  the  most  part  on  the  deep  surface 
of  the  muscle.  The  tendon  terminates  by  joining  with  the  like  struc- 
tures from  the  other  divisions  of  the  extensor  muscle  in  the  neighbour- 
hood of  the  patella. — The  crureus  (seu  femoreus, — Cowper). — To  this 
head  is  assigned  the  muscular  structure  arising  on  the  anterior  surface 
of  the  femur,  from  the  line  between  the  trochanters  to  within  a couple 
of  inches  of  the  patella.  The  tendon  in  which  the  fibres  terminate  in- 
feriorly  is  laid  on  their  anterior  surface,  and  has,  therefore,  a dilfcrcnt 
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position  with  respect  to  the  muscular  substance  from  the  tendon  in 
which  the  vastus  internus  ends. 

The  vastus  internus  is  covered  by  the  fascia  lata  and  the  sartorius, 
and  is  in  contact  at  its  inner  side  with  the  femoral  vessels.  The  inner 
border  is  connected  with  the  tendons  of  the  adductor  muscles.  The 
crureus  is  covered  by  the  rectus  muscle,  and  partly  by  the  vastus 
externus.  Its  lower  end  lies  on  the  synovial  membrane  of  the  knee- 
joint. 

Subcrureus. — Under  this  name  is  described  a small  band  of  muscular 
fibres,  which  extends  from  the  anterior  surface  of  the  femur  to  the 
upper  part  of  the  synovial  membrane  of  the  knee-joint,  on  which  it 
ends  in  scattered  fibres.  This  little  muscle  is  placed  beneath  the  cru- 
reus, (hence  the  name  applied  to  it,)  and  in  some  cases  it  is  united 
with  that  muscle.  It  is  not  unfrequently  double,  or  consists  of  two 
separate  bundles. 

The  tendons  of  insertion  of  the  different  parts  of  the  great  extensor 
muscle  above  described  are  joined  together  at  the  lower  end  of  the 
thigh,  (constituting  the  whole  a single  muscle,)  and  are  attached  to  the 
patella,  or  more  properly  continue  downwards  to  be  fixed  to  the  an- 
terior tuberosity  of  the  tibia.  The  patella  is  contained  in  the  tendon ; 
and  the  part  of  the  tendinous  structure  below  that  bone,  consisting  of 
thick  longitudinal  fibres,  is  named  the  ligament  of  the  patella  (ante,  p. 
280).  Moreover,  an  aponeurotic  laminae  is  extended  at  each  side  of 
the  patella  from  the  vasti  to  the  upper  extremities  of  the  tibia  and 
fibula.  The  fibrous  structure  on  the  outer  side  is  strengthened  by,  and 
for  the  most  part  is  derived  from,  the  fascia  lata,  which  is  very  re- 
sistant in  that  situation.  The  tendinous  structure  covers  the  knee-joint. 

By  most  French  anatomists  the  vasti  and  crureus  are  described  apart  from  the 
rectus  as  a three-headed  muscle,  and  the  name  “triceps  crural”  is  applied  to  the 
mass  (see  Sabatier,  Gavard,  Boyer,  &c.) ; though  that  name  had  been  assigned  to 
the  adductors  by  several  anatomical  vpriters,  and  even  by  one  eminent  authority 
in  France  (Winslow). 

Actions. — ^The  most  ordinary  action  of  the  foregoing  muscles  is  to  extend  the 
leg  upon  the  thigh,  which  they  are  enabled  to  do  by  their  connexion  with  the 
patella  and  its  ligament,  the  latter  being  inserted  into  the  tibia.  The  immediate 
action  of  the  sartorius  is  to  bend  the  leg  upon  the  thigh. 

If  the  leg  be  fixed,  as  in  the  standing  posture,  the  extensor  muscles,  taking 
their  fixed  point  below,  will  act  upon  the  femur  and  keep  it  perpendicularly  on 
the  condyles  of  the  tibia,  so  as  to  counteract  the  influence  of  the  weight  of  the 
body,  which  tends  to  flex  the  knee  as  well  as  the  other  articulations.  The  rectus 
and  sartorius  assist  materially  in  maintaining  the  erect  position  of  the  body,  for  in- 
stance, when  we  stand  on  both  legs,  for  they  act  on  the  pelvis  and  draw  it  for- 
wards, so  as  to  keep  it  fixed  and  upright  on  the  femur ; in  this  they  become 
assistants  to  the  psoas  and  diacus.  It  may  be  observed  that  the  oblique  direc- 
tion of  the  sartorius  enables  it  to  give  a slight  rotatory  motion  to  the  pelvis  when 
we  stand  on  one  leg,  by  drawing  the  spinous  process  downwards  and  inwards. 

INTERNAL  FEMORAL  REGION. 

Along  the  inside  of  the  thigh  we  find  the  following  muscles,  viz.,  the 
gracilis,  pectineus,  adductor  longus,  and  adductor  brevis  and  magnus. 
The  pectineus  at  its  origin  is  rather  at  the  fore  part  of  the  limb,  but 
at  its  insertion  it  lies  to  the  inner  side. 
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Dissection. — To  expose  the  muscles  of  this  group,  nothing  more  is  required, 
after  examining  the  extensor  muscles,  than  to  remove  the  fascia  from  the  inner 
and  fore  part  of  the  thigh.  The  direction  and  attachments  of  the  adductor  longus, 
running  obliquely  from  the  angle  of  the  os  pubis  to  the  middle  of  the  thigh,  are 
at  once  obvious.  The  gracilis,  too,  will  be  observed  running  along  its  inner  bor- 
der. If  the  thigh  be  abducted,  the  fibres  of  these  muscles  will  be  rendered  tense, 
and  their  dissection  facilitated. 

When  proceeding  with  the  dissection,  the  adductor  longus  may  be  severed  from 
its  superior  attachment,  and  drawn  downwards  on  the  femur.  In  doing  this,  its 
posterior  surface  will  be  observed  to  be  connected  to  the  adductor  magnus  for  a 
little  way  before  their  fibres  reach  the  bone.  The  pectineus,  lying  to  the  outer 
side  of  the  adductor,  may  in  the  next  place  be  examined,  and  reflected  after  the 
same  manner,  which  will  bring  into  view  the  adductor  brevis  and  the  obturator 
externus. 

Whilst  these  measures  are  being  executed,  both  surfaces  of  each  muscle  should 
be  dissected,  or,  in  other  words,  all  the  cellular  tissue  connected  with  them  should 
be  removed  by  successive  strokes  of  the  knife,  the  edge  being  carried  in  the 
course  of  the  fibres ; and  when  their  attachments,  external  conformation,  and 
structure  have  been  thus  fully  made  out,  each  of  them  may  be  again  restored  to 
its  place,  that  their  mutual  relations  and  bearings  may  be  reconsidered.  It  is 
usual  to  direct  that  muscles,  more  especially  the  long  ones,  should  be  divided  in 
the  centre,  and  the  two  portions  reflected.  But  if  this  precept  be  followed,  it  will 
be  observed  that  students  seldom  examine,  with  any  degree  of  accuracy,  the 
points  of  attachment  of  muscles,  without  a precise  knowledge  of  which  it  is  quite 
impossible  to  reason  correctly  on  their  actions  and  uses.  When  a student  is  per- 
forming the  dissection  of  the  limb  for  the  first  time,  it  may  be  well  if  he  confine 
his  attention  to  the  muscles,  observing  merely  the  general  outline  of  the  vessels 
and  their  branches ; after  which  they  may  all  be  dissected  away,  in  order  to  obtain 
an  uninterrupted  view  of  the  muscles  in  their  whole  extent. 

The  gracilis  (fig.  196,®;  fig.  198,^)  (pubio-pvse  tibialis)  is  situated 
along  the  inner  sideof  thethigh,extendingfromthe  os  pubis  and  its  ramus 
to  the  inner  and  upper  part  of  the  tibia.  The  muscle  is  flat  and  thin; 
broad  at  its  upper  extremity,  narrow  and  tapering  at  the  lower.  It 
arises  by  a thin  aponeurosis  from  the  body  of  the  os  pubis,  close  to  its 
symphysis  (the  lower  half  of  its  depth),  also  from  the  border  of  its 
ramus ; and  is  inserted  by  a tendon  (which  is  at  first  round,  but  after- 
wards becomes  flat)  into  the  inner  side  of  the  tibia,  close  below  its 
tuberosity,  on  the  same  plane  with  the  semi-tendinosus,  and  under  the 
expanded  tendon  of  the  sartorius.  The  direction  of  the  muscle  is 
vertical,  but  at  the  lower  extremity  it  inclines  forwards  to  the  point  of 
attachment. 

The  inner  surface  of  this  slender  muscle  is  covered  by  the  fascia 
lata,  except  a small  part  inferiorly,  where  it  is  overlapped  by  ihe 
sartorius;  the  external  rests  against  the  adductor  longus,  adductor 
magnus,  and  semi-membranosus,  the  knee-joint,  and  its  internal  lateral 
ligament. 

The  j)ectineus  {hg.  198, **)  (pectinalis, — Douglas;  pubio-femoralis),  is 
situated  at  the  superior  and  fore  part  of  the  thigh,  and  is  extended  from 
the  horizontal  branch  of  the  os  pubis  (its  upper  surface)  to  the  posterior 
and  inner  aspect  of  the  femur.  Flat  and  nearly  quadrangular  in  form, 
it  arises  from  the  ilio-pectineal  line,  with  the  surface  in  front  of  it, 
between  the  eminence  of  the  same  name  and  the  spine  of  the  os  pubis, 
and  is  inserted  into  the  line  which  connects  the  smaller  trochantet  to 
the  linea  aspera  of  the  femur,  immediately  below  the  united  attach- 
ment of  the  psoas  and  iliacus  muscles.  In  its  course  downwards,  the 
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muscle  inclines  outwards,  and  backwards,  and  opposite  the  smaller 
trochanter  turns  on  itself,  so  that  the  anterior  surface  looks  somewhat 
outwards.  It  consists  of  fleshy  fibres,  except  at  the  attachments,  the 
lower  of  which  is  aponeurotic,  and  the  upper  one  slightly  so. 

The  pectineus  is  in  contact,  by  the  anterior  surface,  with  the  fascia 
lata  and  femoral  vessels ; by  the  posterior  surface,  with  the  obturator 
vessels  and  nerves,  and  the  external  obturator  and  adductor  brevis 
muscles;  by  the  outer  border  with  the  psoas  magnus,  by  the  inner  bor- 
der with  the  adductor  longus. 

The  adductor  longus  (fig.  198,^^)  (adductor  primus  ; pubio-femoralis), 
situated  on  the  sarrje  plane  with  the  preceding  muscle,  is  flat,  irregu- 
larly triangular,  and  extends  obliquely  from  the  anterior  and  upper 
part  of  the  os  pubis  to  the  middle  of  the  linea  aspera  of  the  femur.  It 
arises  by  a tendon  from  the  fore  part  of  the  tuberosity  of  the  pubes, 
and  a small  portion  of  the  body  of  the  same  bone,  and  is  inserted  into 
the  middle  third  of  the  linea  aspera,  between  the  vastus  internus  and 
the  adductor  magnus.  Between  these  points  it  is  directed  downwards, 
with  an  inclination  outwards,  and  backwards.  And  the  fleshy  fibres 
commencing  by  a tendon  end  in  an  aponeurosis  inferiorly.  From  the 
aponeurosis  several  fibres  are  detached,  which  unite  with  those  of  the 
adductor  magnus. 

The  muscle  is  covered  by  the  fascia  lata,  the  sartorius,  and  femoral 
vessels;  the  posterior  surface  rests  on  two  other  adductor  muscles. 
The  external  border  is  parallel  with  the  pectineus  (a  small  portion  of 
the  adductor  brevis  being  observable  behind  and  between  them);  the 
inner  border,  which  is  much  the  longer,  is  in  apposition  with  the 
gracilis. 

The  adductor  brevis  (adductor  secundus ; sub-pubio-femoralis)  lies 
behind  the  two  preceding  muscles.  Its  form  is  nearly  triangular, 
being  thick  and  narrow  at  its  upper  part,  but  gradually  becoming 
broader  and  thinner  towards  its  insertion.  It  arises  by  a narrow 
origin  from  the  external  surface  of  the  os  pubis,  and  is  directed 
obliquely  backwards  and  outwards,  to  be  inserted  (by  a tendon)  into 
the  oblique  line  leading  from  the  lesser  trochanter  of  the  femur  to  the 
linea  aspera,  immediately  behind  the  insertion  of  the  pectineus. 

The  short  adductor  is  in  contact,  by  the  anterior  surface,  with  the 
pectineus  and  adductor  longus;  by  the  posterior,  with  the  adductor 
magnus ; by  the  external  border,  with  the  obturator  externus,  and  the 
tendon  of  the  psoas  and  iliacus;  by  the  inner  border,  with  the  gracilis 
in  part  of  its  extent,  the  rest  being  concealed  between  the  two  other 
adductors.  It  is  pierced  by  some  of  the  perforating  branches  of  the 
profunda  artery. 

Adductor  magnus  (ischio-femoralis). — This  very  large  muscle  is 
situated  deeply  at  the  posterior  and  inner  part  of  the  thigh, — hence 
but  a few  of  its  fibres’^  can  be  seen  in  this  view  ; and  it  extends  from 
the  tuberosity  and  ramus  of  the  ischium  to  the  whole  length  of  the 
linea  aspera  of  the  femur,  and  to  the  inner  condyle.  It  arises  from  the 
tamus  of  the  os  pubis  and  that  of  the  ischium,  also  from  the  border  of 
Ihe  tuberosity  of  the  latter  bone.  The  muscular  fibres  diverge  from 
their  origin,  somewhat  like  the  ribs  of  a fan  from  their  central  pivot; 
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those  from  the  os  pubis,  shorter  than  the  rest,  pass  transversely  out- 
wards, and  are  inserted  into  the  rough  line  prolonged  from  the  linea 
aspera  directly  upwards;  others  pass  with  varying  degrees  of  obliquity 
downwards  and  outwards,  to  be  inserted  into  the  whole  length  of  the 
linea  aspera,  and  a small  part  of  its  internal  bifurcation,  where  they 
end  in  a pointed  process;  finally,  some  of  the  fibres  descend  almost 
vertically,  forming  the  inner  border  of  the  muscle,  and  terminate  in  a 
rounded  tendon,  which  is  inserted  into  the  tuberosity  on  the  inner  con- 
dyle of  the  femur.  The  muscle  thus  presents  two  parts  : one,  a flat 
broad  plane,  inserted  into  the  linea  aspera,  and  forming  a septum 
between  the  anterior  and  posterior  muscles  of  the  thigh;  the  other 
being  the  elongated  part  which  goes  to  the  condyle;  and  between  them 
an  angular  interval  is  left  for  the  transmission  of  the  femoral  vessels 
backwards  into  the  popliteal  space.  This  muscle  forms  the  greater 
part  of  the  muscular  structure  at  the  inner  side  of  the  thigh.  The 
fleshy  substance  is  arranged  in  large  and  easily  separable  bundles;  it  is 
connected  by  tendinous  fibres  with  the  pelvis,  and  ends  on  the  femur 
in  a broad  aponeurosis  and  the  tendon  already  noticed. 

The  superior,  or  shortest  border,  of  the  adductor  magnus  is  parallel 
with  and  close  to  the  quadratus  femoris;  the  internal,  or  longest  bor- 
der, is  covered  by  the  fascia  lata,  the  gracilis,  and  sarlorius;  the 
external  border  (its  femoral  attachment)  is  interposed  between  the 
two  other  adductors  and  the  vastus  internus,  which  lie  in  front  of  it 
and  the  gluteus  maximus,  and  short  head  of  the  biceps,  which  sepa- 
rate it  from  the  vastus  externus.  The  posterior  surface  is  covered  by 
the  great  sciatic  nerve  and  hamstring  muscles ; the  anterior  by 
the  sartorius,  the  adductor  brevis  and  longus,  and  the  femoral  vessels. 
The  anterior  surface  of  the  muscle  is  intimately  blended  with  the 
adductor  longus  before  it  reaches  its  insertion  ; it  also  sends  off  an 
aponeurosis,  which  passes  in  front  of  the  femoral  vessels,  and  becomes 
blended  with  the  vastus  internus  ; finally,  its  prolonged  portion  is  inti- 
mately connected  with  the  last-named  muscle.  The  interval  left 
between  the  two  parts  of  this  muscle  for  the  passage  of  the  femoral 
vessels  is  triangular  in  its  form,  and  fleshy  and  tendinous  in  its  struc- 
ture, when  viewed  from  behind;  but  at  its  anterior  aspect  it  is  altoge- 
ther tendinous  in  its  entire  extent,  and  oval  in  its  form. 

Actions. — These  are  the  direct  adductors  of  the  femur,  and  their  force  must  oe 
considerable,  both  from  their  strength  and  number.  As  the  linea  aspera  projects 
from  the  shaft  of  the  bone,  the  adductors  are  removed  proportionally  from  its 
axis,  and  so  are  enabled  to  rotate  it  outwards,  thus  conspiring  with  a distincl 
class  of  muscles,  the  external  rotators.  If  the  whole  limb  be  in  the  extended 
position,  they  will  draw  it  inwards,  the  gracilis  assisting.  The  femur  is  bent  on 
the  pelvis  by  the  action  of  the  pectineus  (and  slightly  by  the  adductor  longus  and 
brevis),  thus  conspiring  with  the  psoas  and  iliacus.  When  the  lower  extremities 
are  firmly  fixed  on  the  ground,  these  muscles  contribute  to  maintain  the  body  m 
the  erect  position,  by  taking  their  fixed  point  below,  and  thence  acting  on  the 
pelvis.  If  this  effort  be  continued,  the  pectineus  and  adductor  longus  may  bo 
made  to  flex  the  pelvis  on  the  femur,  by  drawing  the  os  pubis  downwards. 

POSTERIOR  FEMORAL  REGION. 

At  the  back  of  the  thigh  are  placed  the  three  long  flexor  muscles 
of  the  leg,  viz.,  the  biceps,  semi-lendinosus,  and  semi-membranosus. 
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They  are  immediately  subjacent  to  the  skin  and  fascia,  except  at  their 
superior  attachment. 

The  dissection  of  this  group  should  follow  that  of  the  muscles  in  the  gluteal 
region.  From  the  middle  of  the  incision  made  along  the  fold  of  the  nates,  or, 
what  will  answer  just  as  well,  from  opposite  the  middle  point  between  the  tuber 
ischii  and  the  great  trochanter,  carry  an  incision  through  the  skin  straight  down 
along  the  back  of  the  thigh  and  popliteal  .space,  so  as  to  mark  out  the  median 
line  of  both.  Let  this  extend  to  about  three  inches  below  the  flexure  of  the  knee- 
joint,  and  be  there  bounded  by  a transverse  incision  five  or  six  inches  in  length. 
Make  a similar  transverse  incision  at  the  union  of  the  middle  with  the  lower 
third  of  the  thigh.  Now  with  your  forceps  pinch  up  the  angles  of  these  flaps  of 
skin,  and  carefully  dissect  them  off  the  subjacent  fascia,  which  you  will  recognise 
as  a smooth  shining  membrane.  Examine  this  carefully  in  its  whole  extent.  At 
the  lower  part  of  the  thigh  you  will  see  it  stretched  tightly  across  from  side  to 
side,  covering  an  angular  space  (popliteal  space,  or  the  ham  in  popular  language), 
enclosed  by  the  flexor  or  hamstring  muscles,  viz.,  those  which  you  are  now 
about  to  examine.  Make  an  incision  through  the  fascia  from  above  downwards, 
along  the  middle  of  this  space ; bound  it  above  and  below  by  two  transverse 
cuts.  Pinch  up  the  flaps  of  fascia  tightly,  and  dissect  them  off  the  muscles,  and 
so  proceed  downwards  to  their  insertion  into  the  tibia  and  fibula : continue  the 
same  process  upwards,  until  you  expose  the  muscles  in  their  entire  extent. 

The  attachments  of  the  semi-membranosus  require  attention.  To  gain  a clear 
view  of  them,  the  muscle  may  be  cut  across  in  the  ham  and  drawn  down,  when, 
by  holding  it  tense,  one  set  of  fibres  will  be  observed  to  pass  along  the  inner 
tuberosity  of  the  tibia,  another  obliquely  behind  the  joint,  whilst  the  third  goes 
perpendicularly  downwards,  which,  after  being  fixed  to  the  posterior  surface  of 
the  tuberosity  of  the  tibia,  sends  a dense  fascia  over  the  popliteus  muscle,  which 
ip.  ultimately  continuous  with  the  deep  fascia  of  the  leg. 

Biceps  femoris  (biceps  flexor  cruris ; ischio-femoro-peronealis). — 
This  muscle  is  situated  at  the  posterior  part  of  the  thigh,  and  consists 
superiorly  of  two  parts.  These  extend,  one  from  the  ischium  (the 
long  head),  the  other  from  the  femur  (short  head),  and  unite  to  termi- 
nate on  the  fibula.  The  long  head  (fig.  196,“*)  arises,  by  a tendon 
common  to  it  and  the  semi-tendinosus,  from  the  upper  and  back  part 
of  the  tuberosity  of  the  ischium, — the  femoral  portion,^  (or  short  head,) 
from  the  linea  aspera  of  the  fetfitir,  between  the  adductor  magnus  and 
vastus  externus  muscle,  nearly  as  high  up  as  the  insertion  of  the 
gluteus  maximus.  The  fibres  of  the  former  end  on  an  aponeurosis 
which  covers  the  lower  part  of  the  muscle.  This  aponeurosis  like- 
wise receives  the  muscular  substance  of  the  short  head,  and  is  then 
narrowed  into  a tendon  which  is  inserted  into  the  head  of  the  fibula. 
Moreover,  the  tendon,  whilst  being  attached,  separates  into  two 
portions,  which  embrace  the  external  lateral  ligament  of  the  knee- 
joint  ; and  one  of  these  passing  forwards  is  inserted  into  the  tibia. 
An  expansion  is  likewise  given  off,  which  strengthens  the  fascia  of 
the  leg. 

This  muscle  is  covered  by  the  gluteus  maximus  and  fascia  lata. 
In  front  it  lies  against  the  semi-membranosus,  the  sciatic  nerve,  and 
adductor  magnus,  and  inferiorly,  the  gastrocnemius,  with  the  external 
articular  arteries.  The  peroneal  nerve  is  to  the  inner  side. 

The  semi-tendinosus,  (fig.  196,®)  (ischio-prae-tibialis),  is  situated  at 
the  posterior  and  inner  part  of  the  thigh.  It  arises  from  the  posterior 
part  of  the  tuber  ischii,  close  to  the  inner  side  of  the  biceps,  and  con- 
tinues to  arise  from  the  tendon  of  that  muscle  for  three  inches  lower 
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down,  somewhat  in  the  same  way  as  the  coraco-brachialis  does  from 
the  biceps  of  the  arm,  A little  below  the  middle  of  the  thigh  it  ends 
in  a long  round  tendon,  from  the  length  of  which  the  muscle  is  named. 
The  tendon,  after  passing  on  the  semi-membranosus  along  the  inner 
side  of  the  popliteal  space,  is  reflected  forwards,  to  be  inserted  into 
the  inside  of  the  upper  part  of  the  tibia,  below  its  tuberosity,  where 
the  tendon  is  on  the  same  plane,  and  below  that  of  the  gracilis — both 
being  under  cover  of  the  sartorius. 

The  semi-tendinosus,  except  where  it  is  slightly  overlapped  by  the 
biceps,  is  covered  by  the  fascia  lata;  the  anterior  surface  rests  on  the 
semi-membranosus  in  the  greater  part  of  its  extent;  towards  its  termi- 
nation, it  runs  beside  the  knee-joint. 

Semi-membranosus,  (fig.  196,?)  (ischio-poplito-tibialis.) — This  muscle 
arises  from  the  posterior  part  of  the  tuberosity  of  the  ischium,  in  front 
of  the  biceps  and  semi-tendinosus  and  behind  the  quadratus  femoris, 
and  is  inserted  by  three  portions,  of  which  the  middle  one  is  fixed  to 
the  tibia,  behind  its  inner  tuberosity,  and  sends  an  expansion  which 
covers  the  popliteus  muscle;  the  internal  portion  passes  forwards 
under  the  internal  lateral  ligament,  and  is  inserted  along  the  side  of 
the  inner  tuberosity  of  the  tibia ; the  third,  broad  and  expanded,  is 
reflected  backwards  and  upwards  behind  the  joint,  and  is  inserted  into 
the  external  condyle  of  the  femur,  becoming  identified  with  the  liga- 
nientum  posticum.  The  muscle  begins  by  a strong  flat  tendon  which 
spreads  out  to  give  origin  to  short  and  very  numerous  fleshy  fibres, 
and  these  are  directed  obliquely  downwards  to  another  aponeurosis 
which  is  narrowed  into  the  tendon  of  insertion. 

It  is  in  contact  by  the  posterior  surface  with  the  biceps,  semi-tendi- 
nosus, and  fascia  lata;  by  the  anterior  surface  with  the  quadratus 
femoris,  adductor  magnus,  the  popliteal  artery,  inner  head  of  the 
gastrocnemius  and  knee  joint;  by  the  inner  border  with  the  gracilis 
and  fascia  lata ; by  the  outer  border  with  the  sciatic  nerve.  This 
muscle  forms  the  larger  part  of  the  inner  boundary  of  the  popliteal 
space. — At  the  upper  end  it  is  separated  from  the  conjoined  origin  of 
the  two  preceding  muscles  by  a synovial  bursa. 

Combined  Actions. — These  are  usually  called  the  hamstring  muscle.s,  as  they 
enclose  the  ham,  or  space  at  the  posterior  aspect  of  the  knee-joint : the  biceps 
being  placed  at  its  external  side,  the  other  two  at  the  internal.  Their  direct 
action  is  that  of  flexing  the  leg  on  the  thigh,  and  this  they  do  directly  backwards, 
when  they  conspire  in  their  action ; but  if  they  be  made  to  act  alternately,  the 
leg  will  be  rotated  slightly  inwards  or  outwards ; the  latter  motion,  however,  can 
ordy  take  place  in  the  semi-flexed  position  of  the  limb.  In  the  standing  posture, 
these  muscles,  by  taking  their  fixed  point  below,  will  act  on  the  pelvis  so  as  to 
prevent  its  flexion  forwards ; and,  if  the  effort  be  continued,  they  will  draw  it 
directly  backwards,  and  commence  that  series, of  muscular  actions  observable  lu 
tumbling  and  other  feats  of  activity,  in  which  the  body  is  thrown  backwards  so 
as  to  form  an  arch. 

MUSCLES  OF  THE  LEG. 

ANTERIOR  TIBIO-FIBULAR  REGION. 

In  the  interval  between  the  tibia  and  fibula  we  find  three  long 
muscles,  viz.,  tibialis  anticus,  extensor  proprius  pollicis,  and  extensor 
communis  digitorum. 


TIBIALIS  ANTICUS. 
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Dissection.  To  expose  the  fascia. — The  subject  being  placed  on  its  back,  bend 
the  knee  and  place  under  it  a high  block,  so  that  the  leg  should  form  an  inclined 
plane ; turn  the  foot  inwards,  and  fix  it  m that  position.  Now,  make  an  incision 
through  the  skin,  beginning  above  at  the  middle  point,  between  the  head  of  the 
fibula  and  the  spine  of  the  tibia,  and  continue  it  straight  down  over  the  middle 
of  the  ankle-joint  and  dorsum  of  the  foot.  As  this  is  a very  long  incision,  inter- 
sect it  by  a transverse  one  at  each  end,  and  another  in  the  middle ; raise  the  flaps 
of  skin  tightly,  you  will  see  the  dense  fascia  of  the  leg  beneath  it;  dissect  back 
the  flaps,  and  expose  this  membrane  in  its  entire  extent. 

To  expose  the  muscles. — Divide  the  fascia  along  the  leg  as  you  did  the  skin,  but 
opposite  the  flexure  of  the  ankle-joint  leave  undivided  a band  of  it  about  an  inch 
wide,  where  it  stretches  across  obliquely  from  one  ankle  to  the  other,  forming  the 
anterior  annular  ligament.  Beginning  a little  above  the  ankle,  raise  the  fascia 
from  the  tendons,  and,  taking  them  as  your  guide,  dissect  it  from  below  upwards 
from  the  muscles. 

The  muscles  of  the  leg,  taken  altogether,  may,  to  facilitate  their  classification, 
be  divided  into  sets,  each  consisting  of  three.  Thus,  on  the  fore  part  of  the  leg, 
and  lying  between  the  tibia  and  fibula,  we  find  the  tibialis  anticus,  the  extensor 
communis,  and  extensor  pollicig,  being  the  group  which  we  are  now  examining. 
On  the  external  side  of  the  leg,  and  in  close  contact  with  the  fibula,  are  placed 
the  peroneus  longus  and  brevis.  The  third  muscle  of  this  name  is,  in  reality,  a 
part  of  the  extensor  communis,  and  is  separated  from  the  other  two  by  the  breadth 
of  the  fibula.  It  stfll,  however,  is  described  as  a separate  muscle,  probably  to 
keep  up  the  ternary  division.  Posteriorly  there  are  two  sets,  one  being  super- 
ficial, consisting  of  the  gastrocnemius,  soleus,  and  plantaris ; and  the  other  deep- 
seated,  viz.,  tibialis  posticus,  flexor  longus  digitorum,  and  flexor  longus  poUicis. 

The  tibialis  anticus, — Cowper,  (tibio-super-tarseus,)  (fig.  199,®)  is 
situated  at  the  front  of  the  leg,  being  ex- 
tended along  the  outer  side  of  the  tibia  and  [Fig- 199- 

reaching  to  the  inner  part  of  the  tarsus. 

It  arises  from  the  external  tuberosity  of 
the  tibia,  and  about  two-thirds  of  the  flat 
surface  beneath  it:  from  a small  portion  of 
the  interosseous  ligament:  from  the  fascia 
of  the  leg:  and  an  aponeurotic  septum 
placed  between  the  muscle  and  the  ex- 
tensor digitorum  communis  muscle.  The 
fleshy  fibres  end  in  a tendon  which  is  at 
first  concealed  in  their  substance,  and 
becomes  apparent  at  the  anterior  surface 
of  the  muscle  towards  the  lower  third  of 
the  leg.  The  tendon,  freed  from  the  mus- 
cular substance,  passes  through  a separate 
compartment  of  the  anterior  annular  liga- 
ment, and  is  inserted  into  the  internal  and 
lower  part  of  the  first  cuneiform  bone,  and 
the  contiguous  extremity  of  the  first  meta- 
tarsal bone.  This  muscle  has  considerable 

The  muscles  of  the  anterior  libial  region.  1.  The  e.xtensor 
musdes  inserted  into  the  patella.  2.  The  subcutaneous 
surlace  of  the  tibia.  3.  The  tibialis  anticus  4.  The  ex- 
tensor longus  digitorum.  5.  The  extensor  proprius  pollicis. 

6.  The  peroneus  tertius.  7.  The  peroneus  longus  8.  The 
peroneus  brevis.  9,  9.  The  borders  of  the  soleus  muscle, 
to.  A part  of  the  inner  belly  of  the  gastrocnemius.  II. 

The  extensor  brevis  digitorum  ; the  tendon  in  front  of  this 
number  is  that  of  the  peroneus  tertius;  and  that  behind  it, 
the  tendon  of  the  peroneus  brevis. — W.] 
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brciidlh  at  its  commencement,  but  it  gi'adually  lessens  in  size  towards 
the  lower  part  of  tlie  leg,  as  the  fleshy  fibres  end  on  the  tendon. 

The  tibialis  anlicus  is  covered  by  the  fascia,  which  adheres  to  the 
muscular  structure  superiorly,  and  gives  origin  to  a considerable 
nundrer  ol  its  fibres.  It  rests  against  the  interosseous  membrane  in 
the  greater  part  of  the  leg,  but  inferiorly  the  tendon  is  supported  by 
the  fore  part  of  the  tibia.  And  it  has  on  one  side  the  bone  just  named; 
on  the  other  side,  the  extensor  digitorum  communis  and  extensor  pol- 
licis  pedis.  'J'he  anterior  tibial  artery  and  nerve  lie  along  the  outer 
side  of  the  muscle,  between  it  and  the  two  muscles  last  mentioned. 

The  tibialis  anticus  was  named  “ musculus  catenae”  by  Spigelius,  for  a reason 
which,  even  if  it  were  correct  as  to  the  fact,  seems  a singular  one  to  found  a 
nomenclature  on,  namely,  that  the  tendon  being  divided  or  removed,  the  sufferer 
is  compelled  to  raise  the  foot  in  walking  with  the  aid  of  a sling.* 

Extensor  proprius  pollicis, — Alb.  (fig.  199,®). — The  special  extensor 
of  the  great  toe  is  placed  at  the  fore  part  of  the  leg  and  on  the  dorsum 
of  the  foot  along  its  inner  border,  between  the  muscle  last  described 
and  the  extensor  digitorum  communis.  This  muscle  is  elongated, 
flat,  and  compressed  in  the  middle,  pointed  at  the  extremities.  It 
arises  from  the  internal  surface  of  the  fibula  for  more  than  the  middle 
third  of  its  extent,  and  from  the  contiguous  surface  of  the  interosseous 
ligament,  nearly  as  far  as  the  ankle.  The  fleshy  fibres  run  obliquely 
forwards  into  a tendon  placed  at  the  anterior  border  of  the  muscle; 
and  the  tendon,  after  passing  beneath  the  annular  ligament  in  a distinct 
compartment,  and  along  the  dorsum  of  the  foot,  is  inserted  into  the 
base  of  the  second  phalanx  of  the  great  toe.  A delicate  expansion 
given  from  the  tendon  on  each  side  spreads  over  the  joint  between  the 
metacarpal  bone  and  the  first  phalanx. 

Placed  between  the  extensor  ’digitorum  communis,  and  the  tibialis 
anticus,  the  extensor  pollicis  is  overlapped  for  some  way  by  these  mus- 
cles, and  on  the  foot  it  is  covered,  like  the  other  tendons,  only  by  the 
integument  and  fascia.  It  rests  successively  on  the  anterior  surface 
of  the  tibia,  the  ankle-joint,  and  the  bones  of  the  foot.  This  muscle 
changes  position  with  respect  to  the  anterior  tibial  artery,  being  out- 
side that  vessel  on  the  leg,  while  it  lies  to  the  inner  side  on  the  foot, 
after  having  crossed  over  it. 

Extensor  longus  digitorum  pedis  (fig.  199,^). — The  long  extensor  ci 
the  toes  is  situated  at  the  fore  part  of  the  leg  and  on  the  dorsum  of  the 
foot,  extending  from  the  head  of  the  tibia  to  the  toes.  It  is  thin,  or 
flattened  from  side  to  side,  and  at  the  lower  end  divides  into  four  ton 
dons.  This  muscle  o?'/ses  from  the  external  tuberosity  of  the  tibia: 
from  the  anterior  surface  of  the  fibula  for  about  two-thirds  of  its  | 
length:  and  from  the  interosseous  ligament : also  from  the  aponeiiro-  , 
tic  septa  intervening  between  it  and  the  muscles,  on  each  side,  and 
from  the  fascia  of  the  leg.  The  fleshy  fibres  from  this  extensive 
origin  pass  obliquely  into  thi’ee  flat  tendons  placed  on  the  fore  part  ol  ^ 
the  muscle.  These  descend  beneath  the  annular  ligament,  in  the  same  | 

* “ Ab  aliis  tibiseus  anticus,  ti  me  catena  musculus  vocatu.s,  qu6d  dissecto  per  transver.sum 
huius  tcndine,  aut  amputate,  catenam  eegri,  cuius  beneficio  ambulantes  pedem  flectant  || 
eleuentquc,  portarc  cogantur.” — “De  h.  corp.  fabr.”  1.  iv.  c.  24. 
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sheath  with  the  peroneus  tertius ; and  on  the  dorsum  of  the  foot  the 
inner  one  divides  into  two  parts,  so  as  to  increase  the  number  of  ten- 
dons to  four,  corresponding  in  number  with  the  four  smaller  toes. 
Each  of  these  tendons  is  joined  on  the  first  phalanx  by  the  tendon  of 
the  extensor  brevis  digitorum  on  the  outer  side,  as  well  as  by  tendinous 
processes  from  the  lumbricales  and  interosseous  muscles;  and  thus 
a fibrous  expansion  is  produced,  which  covers  that  (the  first)  pha- 
langal  bone  of  the  toe.  The  tendinous  expansion  divides,  in  the  man- 
ner of  those  of  the  corresponding  muscle  of  the  hand,  into  three  parts. 
The  small  middle  division  is  inserted  into  the  base  of  the  second  pha- 
lanx ; and  the  two  lateral  parts,  after  joining  together,  terminate  on  the 
last  phalanx.  But  the  fourth  tendon  (that  of  the  little  toe)  is  not  joined 
by  an  offset  from  the  short  extensor  of  the  toes.  From  these  tendons, 
slender  bands  spread  over  the  joints  of  the  metatarsal  bones  with  the 
phalanges  on  each  side.  The  same  arrangement  occurs  in  the  hand. 

The  long  extensor  of  the  toes  is  covered  only  by  the  integument 
and  fascia.  It  is  placed  between  the  tibialis  anticus  with  the  extensor 
of  the  great  toe,  which  lie  on  one  side,  and  the  peronei  muscles  on 
the  opposite  side;  and  it  rests  successively  against  the  bones  of  the 
leg,  with  their  connecting  (interosseous)  membrane,  the  ankle-joint, 
and  the  short  extensor  of  the  toes. 

Five  tendons  are  ascribed  to  this  muscle  by  Cowper;*  the  fifth,  with  the  fleshy 
fibres  it  receives,  being  the  muscle,  or,  more  properly,  the  part  of  the  long  ex- 
tensor commonly  known  as  the  “ peroneus  tertius.” 

The  peroneus  tertius  is  placed  along  the  fore  part  of  the  fibula  at  its 
lower  third,  and  lies  just  below  the  extensor  longus,  with  which  its 
muscular  fibres®  are  united,  and  of  which  it  is  really  but  a part.  It 
arises  from  the  lower  third  of  the  fibula,  being  attached  to  the  anterior 
border  and  inner  surface  of  the  bone ; also  from  the  interosseous  liga- 
ment, and  an  aponeurosis  which  connects  it  on  the  outer  side  with  the 
peroneus  brevis.  The  muscular  fibres  end  in  a tendon,  which,  after 
passing  through  the  annular  ligament  with  the  long  extensor  of  the 
toes,  is  inserted  into  the  upper  surface  of  the  fifth  metatarsal  bone, 
and  likewise  in  some  instances  into  the  fourth. 

The  peroneus  tertius  is  liable  to  some  deviations  from  the  ordinary  disposition. 
The  part  of  the  muscular  structure  which  would  be  assigned  to  it  may  be  equal 
in  size  to  that  which  belongs  to  the  extensor  tendons  of  the  toes.  The  tendon 
only  may  have  much  more  than  the  ordinary  size.  It  has  been  observed  to  ter- 
minate on  the  fourth  metatarsal  bone  and  the  fascia  covering  the  foot.  And  the 
muscle  may  be  altogether  wanting. 

Extensor  brevis  digitorum  pedis.^^ — The  short  extensor  of  the  toes  is 
a broad  and  thin  plane  of  muscular  fibres  situated  on  the  dorsum  of 
the  foot,  and  dividing  at  its  anterior  extremity  into  four  small  parts. 
It  arises  from  the  dorsal  surface  of  the  calcaneum,  and  from  the  liga- 
ment connecting  that  bone  with  the  astragalus,  as  well  as  from  the 
annular  ligament  of  the  tarsus,  and  terminates  in  four  tendons,  the 
first  or  most  internal  of  which  is  inserted  into  the  tarsal  end  of  the 
first  phalanx  of  the  great  toe;  the  other  three  become  severally  united 
to  the  outer  borders  of  the  extensor  tendons,  proceeding  to  the  three 


* Myot.  Reform.,  c.  36,  p.  111. 
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next  toes. — This  muscle  is  covered  by  the  tendons  of  the  long  extensor 
and  peroneus  tertius,  and  it  rests  on  the  tarsus,  metatarsus,  and  ihe 
dorsal  interosseous  muscles.  The  part  destined  for  the  great  lue 
crosses  over  the  dorsal  artery  of  the  foot. 

Actions. — A very  slight  effort  of  the  e.xtensor  communis  and  e.xtensor  proprius 
pollicis  extends  the  digital  phalanges,  and,  if  their  action  be  continued,  they  will 
be  made  to  bend  the  foot  upon  the  leg.  This  they  are  enabled  to  do  by  the 
manner  in  which  their  line  of  direction  is  altered  by  the  annular  ligament  of  the 
ankle-joint,  as  it  gives  them  all  the  mechanical  advantage  of  a pulley.  The  tibi- 
alis anticus  and  the  peroneus  tertius  are  the  direct  flexors  of  the  foot  on  the  leg, 
and,  if  either  act  separately,  it  will  give  a slight  inclination  towards  the  corre- 
sponding side.  In  the  erect  position,  these  muscles  take  their  fixed  point  below, 
and,  by  drawing  on  the  bones  of  the  leg,  keep  them  perpendicular  on  the  foot. 
The  e.xtensor  brevis  is  obviously  but  an  accessory  to  the  long  extensor;  but,  from 
the  obliquity  of  its  direction,  it  is  fitted  not  only  to  e.xteud  the  toes,  but  also  to 
draw  them  somewhat  outwards. 

Peroneus  longus  (peroneo-sub-tarsus)  (fig.  Ifl9,^)  is  situated  at  the 
outer  side  of  the  leg,  and  under  the  foot.  It  arises  from  the  two  upper 
thirds  of  the  external  surface  of  the  fibula — from  a small  part  of  the 
external  tuberosity  of  the  tibia,  and  from  the  fascia  of  the  leg;  also 
from  aponeuroses  interposed  between  it  and  the  .contiguous  muscles, 
viz.,  the  extensor  communis  digitorum  on  one  side,  and  the  soleus  and 
flexor  longus  pollicis  on  the  other.  Proceeding  frorh  these  attach- 
ments, it  descends  and  becomes  tendinous.  The  tendon,  freed  from 
the  muscular  structure  at  some  distance  from  the  foot,  passes,  with 
that  of  the  peroneus  brevis,  in  a groove  on  the  posterior  surface  of 
the  external  malleolus,  where  they  are  covered  by  a fibrous  band  ex- 
tended from  the  end  of  the  fibula  to  the  calcaneum,  and  invested  by  a 
common  synovial  membrane.  The  tendons  then  separate;  that  of  the 
peroneus  longus  proceeds  obliquely  forwards  in  another  groove  on 
the  external  surface  of  the  calcaneum,  to  which  it  is  connected  by  a 
separate  fibrous  band,  lubricated  with  a synovial  bursa.  It  then  turns 
over  the  outer  margin  of  the  foot,  and  enters  a groove  on  the  lower 
surface  of  the  cuboid  bone,  resting  against  the  ridge  behind  that 
groove,  and  covered  by  a synovial  membrane.  From  this  point  the 
tendon  inclines  forwards  and  inwards  across  the  foot  immediately 
beneath  the  bones,  to  be  inserted  into  the  tarsal  end  of  the  first  meta- 
tarsal bone.  The  muscle  therefore  changes  its  direction  at  two 
points,  namely,  behind  the  lower  end  of  the  fibula  and  on  the  cuboid 
bone;  and  the  bones  on  which  it  turns  are  to  be  considered  as  pulleys,  ; 
changing  the  direction  of  the  muscular  power.  At  the  two  points  of  . 
reflection  the  tendon  is  thickened  and  indurated;  at  the  lower  one  a 1 
sesamoid  bone  is  often  deposited  in  it.  i, 

The  peroneus  longus  is  placed  immediately  beneath  the  fascia  of  jj 
the  leg,  and  lies  between  the  extensor  longus  digitorum,  with  the  | 
peroneus  tertius  which  is  before  it,  and  the  soleus  and  flexor  longus  - 
pollicis  placed  in  the  opposite  direction.  In  the  foot,  being  near  the 
bones,  it  is  above  all  the  plantar  muscles. 

Peroneus  brevis  (semi-fibulseus, — Spigelius),  (fig.  199,®). — This  muscle  ' 
lies  beneath  the  preceding,  and  is  considerably  shorter  than  it,  neither 
reaching  so  high  on  the  leg,  nor  extending  so  far  on  the  foot. 

It  arises  from  the  external  surface  of  the  fibula  for  about  the  lower  , 
half  of  its  extent,  and  from  the  intermuscular  septa  which  dip  in  ' 
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between  it  and  the  contiguous  muscles.  From  these  sources  the  fibies 
are  directed  to  a tendon  lying  on  their  outer  surface,  a portion  of  them 
reaching  as  low  as  the  malleolus.  The  tendon  passes  behind  the  ex- 
ternal malleolus  in  the  same  groove  and  sheath;  is  invested  by  the 
same  synovial  membrane  with  the  preceding  muscle;  and,  after  in- 
clining forwards  beneath  the  fibula,  is  inserted  into  the  base  of  the  last 
metatarsal  bone,  after  having  traversed  a separate  groove  in  the  cal- 
caneum,  situated  above  that  for  the  tendon  of  the  peroneus  longus. 

Actions. — The  peroneus  longus  and  brevis,  by  the  change  of  their  direction,  after 
turning  behind  the  external  ankle,  are  enabled  to  draw  the  foot  back,  and  so  ex- 
tend it  on  the  leg.  The  peroneus  tertius  is,  on  the  contrary,  a flexor  of  the  foot ; 
it  lies  before  the  fibula,  and  combines  with  the  extensor  communis.  The  peroneus 
longus  is  enabled  to  evert  the  sole  of  the  foot,  by  means  of  the  mechanical  ad- 
vantage which  it  derives  from  turning  round  its  external  margin.  This,  however, 
is  not  readily  perceptible  in  the  natural  condition  of  the  limb ; but,  if  the  fibula 
be  fractured,  and  the  check  afibrded  by  the  external  ankle  be  in  consequence 
diminished,  it  will  take  place  to  a considerable  extent.  When  the  peronei  take 
their  fixed  point  below,  they  act  on  the  bones  of  the  leg,  and  assist  in  maintaining 
them  erect  on  the  foot.  This  power  is  chiefly  called  into  action  when  we  stand 
on  one  leg.  The  weight  of  the  body  must  then  tend  to  incline  the  leg  inwards ; 
but  the  peroneus  longus,  acting  from  its  fixed  point  in  the  sole  of  the  foot,  with 
the  additional  power  given  it  by  the  pulley  round  which  it  turns,  draws  on  the 
external  side  of  the  bones  of  the  leg,  and  prevents  them  from  obeying  the  in- 
fluence which  otherwise  would  incline  them  inwards. 

POSTERIOR  T I B I O-F  I B U L A R REGION  (SUPERFICIAL). 

On  the  posterior  part  of  the  leg  there  are  two  sets  of  muscles ; -one 
superficial,  the  other  deep-seated.  The  latter  consists  of  muscles, 
which  are  the  antagonists  of  those  in  from,  viz.,  ihe  tibialis  posticus, 
flexor  digitorum  longus,  and  flexor  longus  pollicis;  together  with  the 
popliteus,  which  is  placed  above  these  muscles,  and  close  to  the  knee- 
joint. 

The  superficial  muscular  structure  (extensor  tarsi  suralis  vel  extensor 
magnus, — Douglas;  musculus  surse,  Scemmerring)  is  a large  mass,  and 
constitutes  the  calf  of  the  leg.  The  great  size  is  characteristic'  of 
man.  It  is  connected  with  his  peculiar  mode  of  progression,  and  is 
calculated  to  elevate  the  heel  in  opposition  to  the  weight  of  the  entire 
body. 

At  the  lower  end  the  mass  is  narrowed  into  a single  tendon  (tendo 
Achillis),  which  is  attached  to  the  heel;  but  the  muscular  substance  is 
divided  into  two  thick  strata,  which  are  connected  one  with  the  femur, 
the  other  with  the  bones  of  the  leg. 

Dissection. — The  gastrocnemius  may  be  exposed  without  any  difficulty,  by  dis- 
secting off  the  fascia,  commencing  where  it  is  continuous  with  that  covering  the 
popliteal  space ; after  which,  the  internal  head  of  the  gastrocnemius  may  be 
raised,  and  its  border  reflected  outwards.  By  this  expedient  the  thin  tendon  of 
the  plantaris  will  come  into  view,  and  afford  a guide  to  its  muscular  belly,  which 
may  otherwise  be  raised  with  the  external  head  of  the  gastrocnemius,  with 
which  it  is  closely  in  contact.  The  soleus  rnay  in  the  next  place  be  detached, 
taking  the  inner  surface  of  the  tendo  Achfilis  as  a guide ; previously  to  which, 
attention  should  be  directed  to  the  structure  of  that  part  of  its  upper  border, 
between  its  tibial  and  fibular  origins,  which  is  arranged  for  the  transmission  or 
the  posterior  tibial  vessels. 
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[Fig.  200. 


The  gastrocnemius  (fig.  200,^)  (gemellus, — Covvp. ; bi-femoro-cal- 
caneus)  is  situated  at  the  posterior  aspect  of  the 
leg,  forming  the  greater  part  of  what  is  named 
the  calf  a belly;  xvnMf  tbe  leg). 

It  consists  of  two  parts  (hence  the  second  of 
the  names  above  applied  to  the  muscle*),  the 
interna!  of  which  is  the  larger.  At  the  upper 
extremity  the  two  parts  diverge,  and  form  the 
lower  boundaries  of  the  popliteal  space.  They 
are  named  “heads,”  and  are  distinguished  as 
“ external”  and  “ internal.”  Each  head  arises 
by  a thick  tendon  which  is  fixed  to  an  irregular 
and  depressed  surface  above  the  corresponding 
condyle  of  the  femur,  as  well  as  by  a few  ten- 
dinous and  fleshy  fibres  atta(;hed  higher  up,  espe- 
cially on  the  inner  side,  on  which  they  arc  con- 
nected for  a short  space  with  the  ridge  running 
to  the  linea  aspera.  The  tendon  spreads  out 
behind  the  muscle,  and  gives  origin  on  its  an- 
terior surface  to  a large  mass  of  muscular  fibres. 
Some  of  the  innermost  muscular  fibres  from  both 
sides  meet  at  an  angle  on  a fibrous  structure 
which  is  common  to  them,  but  the  two  parts 
are  not  confounded  one  with  the  other;  and  a 
groove  indicates  the  place  of  separation.  The 
great  mass  of  the  fleshy  fibres  are  directed  down- 
wards and  forwards,  from  the  aponeurosis  of 
origin  behind,  to  one  of  insertion  in  front  of  the 
muscle;  and  the  latter,  gradually  contraciing. 
The  superficial  muscles  of  joins  with  another  from  the  soleus.  The  tendo 

the  posterior  aspect  of  the  leg.  Achillis  results  from  their  union. 

1.  The  biceps  musc  le  lormmg  . . i i i • 

the  outer  hamstring.  2.  The  -I  he  gastrocncmius  IS  Covered  by  Ihe  fascia 
tendons  lormiiig  the  inner  of  the  leg,  and  the  short  saphcnous  vein  lies  on 
space.  4.  The  gastrocnemius  it  opposite  the  interval  between  Its  two  parts. 

muscle.  5, 5.  The  soleus  6.  Jt  conccals  the  plantaris,  the  soleus,  and  the  pop- 
The  tendo  Achillis.  7.  The  * i-.  i i j .u  ■ . 1 

posterior  tuberosity  of  the  os  hteus.  With  the  popliteal  vesscIs  and  the  internal 
caicis.  8.  The  tendons  of  the  (division  of  the  sciatic  nerve.  The  “ heads”  are 

peronens  longus  and  brevis  , i i . ,i  i . • i j 

muscles  passing  behind  the  placed  between  the  hamstring  muscles  ; and 

onter  ankle.  9.  The  tendons  between  the  external  onc  and  the  biceps  is 

of  ihe  tibialis  posticus  and  i i i i r\  j i . 

flexor  lonpns  digitorum  pass-  lodged  the  peroncal  nerve.  Over  the  condyles, 
ing  into  the  loot  behind  the  these  pai'ts  of  the  muscle  are  in  contact  with  the 
inner  an  e.— w.]  fibrous  membrane  of  the  knee-joint.  A 

synovial  bursa  (which  in  some  cases  communicates  with  the  synovial 
membrane  of  the  knee-joint)  is  interposed  on  the  left  side.  And  a 
sesamoid  fibro-cartilage  will  sometimes  be  met  with  over  the  outer 
condyle,  occasionally  over  the  inner  likewise.  The  last-mentioned 
substance  is  rarely  osseous. 

The  soleus^  (tibio-peroneo-calcaneus)  is  situated  beneath  the  pre- 


• “ Sunt  g’emeZZi,  quia  mole,  robore,  et  actione  pares.” — Riolanus,  1.  5,  c.  43. 
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ceding  muscle,  in  conjunction  with  which  it  forms  the  calf  of  the  leg. 
It  is  shorter  than  that  muscle,  but  it  extends  farther  down,  before 
ending  in  the  common  tendon.  In  form  the  soleus  is  elliptic,  and  the 
name  is  said  to  be  taken  from  the  likeness  to  the  shape  of  a sole-fish. 
Like  the  gastrocnemius,  it  presents  superiorly  two  attachments,  though 
by  no  means  so  distinctly  separated. 

Of  these,  the  external  one,  the  longer  and  larger,  arises  from  the 
posterior  part  of  the  head  of  the  fibula,  and  from  the  surface  beneath 
it,  for  half  of  its  extent;  the  inner  portion  arises  from  the  oblique  line 
which  gives  insertion  to  the  popliteus,  and  from  the  inner  edge  of  the 
tibia,  two  inches  below  that  line;  and,  in  the  space  intermediate  between 
the  bones,  the  muscular  fibres  are  attached  to  a tendinous  band  ex- 
tended from  one  to  the  other,  over  the  posterior  tibial  vessels,  w-hich 
it  secures  from  pressure  or  injury.  The  attachments  to  the  bones  are 
effected  by  tendinous  structure,  which  expands  on  the  anterior  surface 
of  this  muscle  and  enters  to  some  extent  into  its  interior.  The  mus- 
cular fibres,  taking  origin  from  the  tendinous  expansion  referred  to, 
are  directed  backwards  to  a thin  aponeurosis  which  spreads  over  the 
posterior  surface;  and  this  aponeurosis,  diminishing  in  breadth  and 
increasing  in  thickness,  joins  with  that  from  the  gastrocnemius  to 
form  the  tendo  Achillis. — The  fibrous  structure  likewise  forms  a lonjii- 
tudinal  partition,  which  divides  the  muscle  into  two  parts  towards  the 
lower  end. 

The  soleus  is  covered  by  the  gastrocnemius,  and  between  the  two 
muscles  is  placed  the  slender  tendon  of  the  plantaris.  It  covers  the 
deep-seated  muscles,  and  the  posterior  tibial  vessels  and  nerve. 

The  tendo  Achillis,^*  (chorda  magna)  is  much  the  thickest  and  strong- 
est tendon  in  the  body.  Formed  by  the  junction  of  the  terminal  apo- 
neuroses of  the  two  preceding  muscles,  it  measures  about  six  inches 
in  length,  and  is  inserted  into  the  tuberosity  of  the  os  calcis.  It  is 
expanded  at  its  extremities,  and  most  so  at  the  upper  one.  The  ten- 
don is  covered  by  the  fascia  and  integument;  and  it  is  separated  from 
the  fascia,  which  lies  over  the  deep-seated  muscle  and  vessels,  by  a 
considerable  interval,  which  is  occupied  with  fat  and  cellular  s^tb- 
stance.  And  between  the  upper  part  of  the  os  calcis  and  the  tendon 
a synovial  bursa  is  interposed. 

The  gastrocnemius  is,  in  some  cases,  joined  by  a bundle,  which  arises  sepa- 
rately from  the  femur,  above  one  of  the  condyles.  This  accessory  slip  ends 
variously,  either  joining  the  middle  of  the  muscle  on  its  deeper  surface,  or  by 
blending  with  one  of  its  heads.  I have  elsewheref  given  illustrations  of  diiferent 
forms  of  this- peculiarity.  In  one  of  the  cases  referred  to,  the  unusual  muscular 
fibres  passed  between  the  popliteal  artery  and  vein.  To  the  soleus  an  accessory 
portion  is  occasionally  added  at  the  lower  part  of  its  inner  margin.  The  thick 
bundle  of  muscular  fibres,  added  to  this  muscle,  presents  some  variations  in  its 
extent  and  manner  of  termination.  It  usually  ends  on  the  inner  side  of  the  tendo 
Achillis.  I have  found  it  form  a tendon  which  was  attached  separately  to  the 
os  calcis. $ 

The  plantaris  is  situated  immediately  behind  the  knee-joint  and  leg, 
between  the  gastrocnemius  and  soleus ; it  consists  of  a very  long  thin 

* So  named  because  Achilles  was  vulnerable  only  at  the  heel. 

t Op.  citat.  plate  80,  figures  4 and  5.  t Ibid. 
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tendon,  and  a small  pyriform  muscular  part,  about  two  inches  in 
length.  It  ai'ises  from  the  femur  just  above  the  external  condyle,  and 
from  the  posterior  ligament  of  the  knee-joint,  where  it  is  covered  by 
the  corresponding  head  of  the  gastrocnemius,  and  soon  ends  in  a deli- 
cate tendon,  which  inclines  inwards  between  the  two  large  muscles  of 
the  calf  of  the  leg,  and  running  along  the  inner  border  of  the  tendo 
A chill  is  is  inserted  conjointly  with  it  into  the  posterior  part  of  the  cal- 
caneum. 

The  designation  by  which  this  little  muscle  is  known  has  no  reference  to  its 
position  or  connexion ; but  that  name  was  assigned  to  it  when  the  tendon  was 
thought  to  terminate  in  the  plantar  fascia,  as  the  palmaris  longus  does  in  the 
fascia  of  the  hand.  It  was  so  described  by  Galen ; and,  though  the  real  manner 
of  termination  was  correctly  pointed  out  by  Vesalius,  (Oger.  1.  2,  p.  419,)  the  error 
was  continued  through  many  valuable  works.  It  exists  even  in  Cowper’s  “Myo- 
tomia  Reformata”  (p.  105). 

The  plaiitaris  varies  in  its  mode  of  termination.  I have  seen  it  encased  in  the 
lower  part  of  the  tendo  Achillis ; and,  in  one  case,  the  tendon  ended  in  the  in- 
ternal annular  ligament,  which  binds  down  the  tendons  and  vessels  behind  the 
inner  malleolus. 

Actions. — The  power  of  these  muscles,  as  they  are  exerted  successively  in 
standing,  walking,  running,  &c.,  is  very  considerable. 

In  walking,  the  gastrocnemius  and  soleus  take  their  fi.xed  point  above,  and  by 
drawing  on  the  os  calcis  lift  it  from  the  ground,  so  that  the  foot  is  made  to  repre- 
sent an  inclined  plane.  By  this  action  an  impulse  is  communicated  to  the  body, 
and  a direct  tendency  is  given  to  progression.  When  the  body  is  thus  supported 
on  the  elevated  foot,  the  opposite  limb  can  be  carried  forward  to  its  destination 
unimpeded  by  the  inequalities  of  the  surface  over  which  it  has  to  pass. 

In  standing,  the  soleus  takes  its  fixed  point  at  the  os  calcis,  and,  by  drawing  on 
the  bones  of  the  leg,  retains  them  perpendicularly  on  the  foot,  thus  preventing 
them  from  obeying  the  influence  of  the  weight  of  the  body,  which  constantly 
tends  to  bend  them  forwards.  If  this  effort  be  carried  as  far  as  it  wdll  admit  of,  the 
gastrocnemius  and  popliteus  will  bend  the  femur  on  the  tibia,  and  if  at  the  same 
time  the  semi-tendinosus,  semi-membranosus  and  biceps  be  made  to  act  on  the 
ischium,  so  as  to  draw  it  downwards  and  backwards,  the  commencement  of  that 
series  of  muscular  actions  is  made  by  which  the  body  is  retroverted,  and  carried 
towards  the  ground,  as  we  see  when  a tumbler  or  mountebank  arches  his  body 
backwards,  the  head  and  heels  being  brought  to  the  same  plane. 

POSTERIOR  TIBIO-FIBULAR  REGION  (dEEP-SEATEd). 

The  muscles  here  placed  are  in  close  contact  with  the  bones;  they 
are  the  popliteus,  flexor  longus  digitorum,  flexor  longus  pollicis,  and 
tibialis  posticus. 

Dissection.  To  expose  the  deep  fascia. — Detach  the  two  heads  of  the  gastrocne- 
mius from  the  condyles,  also  the  plantaris : then  separate  the  soleus  from  the  tibia 
and  fibula,  proceeding  from  below  upwards.  When  this  is  done,  turn  these 
muscles  down  towards  the  foot,  and  you  will  find  behind  and  just  beneath  the  knee- 
joint  the  popliteus  muscle;  and  you  will  observe,  that  this  as  well  as  the  long 
muscles,  which  lie  lower  down,  and  the  posterior  tibial  vessels,  are  bound  down 
by  a thin  fascia  (the  deep-seated  fascia  of  the  leg).  This  membrane  extends 
down  from  the  tendon  of  the  semi-membranosus  muscle,  becoming  connected  on 
each  side  with  the  borders  of  the  bones,  and  towards  the  ankles  with  the  sheaths 
of  the  tendons;  and,  if  traced  along  the  interval  between  the  inner  ankle  and  the 
heel,  it  will  be  found  to  cover  the  vessels,  and  to  terminate  at  the  internal  annular 
ligament. 

2b  expose  the  deep-seated  muscles. — Pinch  up  the  fascia  with  your  forceps,  and 
detach  it  from  the  tendons  of  the  muscles  behind  the  ankle : — taking  these  as  a 
guide,  proceed  upwards  to  the  popliteus.  In  this  way  the  deep-seated  set  of 
muscles  becomes  exposed,  (viz.  the  fie.xor  communis,  placed  along  the  tibia,  the 
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flexor  pollicis  on  the  fibula,  and  the  tibialis  posticus  between  both,  and  partly 
concealed  by  them.)  and  also  the  vessels  which  rest  upon  them. 


The  popliteus  (fig.  201,®)  is  situated  immedi- 
ately behind  and  beneath  the  knee-joint,  extend- 
ing from  the  outer  surface  of  the  external  con- 
dyle of  the  femur  downwards  and  inwards  to 
the  tibia.  It  is  flat  and  somewhat  triangular  in 
its  form,  for  it  gradually  widens  as  it  descends. 
The  popliteus  arises  by  a flat,  thick  tendon, 
about  an  inch  in  length,  from  a depression  on 
the  outer  side  of  the  external  condyle,  beneath 
the  attachment  of  the  corresponding  lateral  liga- 
ment of  the  knee-joint,  and  is  inserted  into  all 
that  triangular  surface  of  the  tibia  which  is 
above  the  posterior  oblique  line. 

A tendinous  expansion  from  the  semi-mem- 
branosus  is  adherent  to  the  posterior  surface  of 
the  muscle.  It  is  covered  by  the  gastrocnemius 
and  plantaris,  with  the  popliteal  vessels,  and  the 
internal  popliteal  nerve  ; and  it  rests  against  the 
knee-joint  and  the  tibia. — The  tendon  by  which 
it  is  connected  to  the  femur  adheres  to  the  ex- 
ternal semilunar  cartilage,  (which  sometimes  is 
grooved  for  it,)  and  is  invested  by  the  synovial 
membrane  of  the  knee-joint ; and  it  is  covered 
by  the  external  lateral  ligament  of  the  knee- 
joint  and  by  the  biceps  muscle. 

Actions. — The  popliteus  assists  in  fle.xing  the  leg  on 
the  thigh,  and  vice  versa;  but,  when  the  leg  is  flexed, 
it  draws  the  inner  border  of  the  tibia  backwards,  turning 
it  in  such  a way  that  the  toe  is  inclined  towards  the  foot 
of  the  opposite  side. 

Flexor  longus  digitorum  pedis  (fig.  201,’’) 
(flexor  perforans).  The  long  flexor  of  the  toes 
is  one  of  the  muscles  deeply  seated  behind  the 
bones  of  the  leg,  from  which  it  is  prolonged 
horizontally  into  the  sole  of  the  foot.  It  extends 
from  the  upper  part  of  the  tibia  to  the  phalanges 
of  the  toes.  The  muscle  at  its  commencement 
is  thin  and  pointed,  but  gradually  increases  in 
size,  and  then  diminishes  again  as  its  fibres  end 
in  a tendon.  Finally,  the  tendon  becomes 
divided  into  four  slips  previously  to  its  Insertion. 
It  arises  from  the  posterior  surface  of  the  tibia, 
below  the  oblique  line  which  gives  attachment 
to  the  popliteus  and  soleus,  and  continues  its 
attachment  to  within  three  inches  of  the  inner 
ankle;  some  fibres  also  arise  from  an  aponeu- 
rosis which  covers  the  tibialis  posticus  The 
fleshy  fibres  pass  obliquely  backwards  into  a 
tendon  situated  at  the  posterior  aspect  of  the 


[Fig.  201. 


The  deep  layer  of  muscles 
of  the  poslerior  tibial  region. 
1.  The  tower  extremity  of 
the  femur.  2.  The  ligamen- 
lum  posticum  Winslowii.  3. 
The  tendon  of  the  semi-mem- 
branosus  muscle  dividing 
into  its  three  slips.  4.  The 
internal  lateral  ligament  of 
the  knee-joint.  5.  The  ex- 
ternal lateral  ligament.  6. 
The  popliteus  muscle.  7. 
The  flexor  longus  digitorum. 
8.  The  tibialis  posticus.  9. 
The  flexor  longus  pollicis. 
10.  The  peroneus  longus 
muscle.  11.  The  peroneus 
brevis.  12.  The  lendo  Achil- 
lis  divided  near  its  insertion 
into  the  os  calcis.  13.  The 
tendons  of  the  tibialis  posti- 
cus and  flexor  longus  digito- 
rum muscles,  just  as  they  are 
about  to  pass  beneath  the  in- 
ternal annular  ligament  of 
the  ankle;  the  interval  be- 
tween the  latter  tendon  and 
the  tendon  of  the  flexor  lon- 
gus pollicis  is  occupied  by 
the  posterior  libial  vessels 
and  nerve. — W.] 
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muscle.  The  tendon  passes  behind  the  internal  malleolus,  along  a 
groove  common  to  it  and  the  tibialis  posticus  (the  latter  being  next  to 
the  bone) ; thence  it  is  directed  beneath  the  arch  of  the  os  calcis,  ob- 
liquely forwards  and  outwards,  into  the  sole  of  the  foot,  where  it 
crosses  beneath  the  tendon  of  the  flexor  longus  pollicis,  with  which  it 
is  connected  by  a transverse  tendinous  slip.  The  tendon  (fig.  ‘20;},“) 
then  divides  into  four  processes,  corresponding  with  the  four  smaller 
toes,  and,  as  they  run  along  their  under  surface,  they,  together  with 
the  tendons  of  the  short  flexor,  are  bound  down  to  the  phalanges  by 
fibrous  sheaths.  Opposite  the  middle  of  the  first  phalanx,  each  tendon 
passes  through  a fissure  in  the  tendon  of  the  flexor  brevis,  (whence 
the  term  perforans  is  applied  to  the  one,  perforates  to  the  other,)  and 
is  inserted  into  the  last  phalanx  of  the  toe  at  its  base. — To  the  pha- 
langal  bones  the  tendons  of  the  flexor  muscles  of  the  toes  are  bound  by 
vaginal  fibrous  bands,  and  they  are  provided  with  synovial  sacs  and 
vincula  accessoria  in  the  same  manner  as  the  tendons  of  the  corre- 
sponding muscles  of  the  hand.  The  arrangement  of  the  tendons  of 
the  two  muscles,  one  with  respect  to  the  other,  and  their  attachment 
to  the  bone,  are  likewise  similar. 

Previously  to  its  division,  the  tendon  of  the  flexor  longus  gives  in- 
sertion to  an  accessory  muscular  structure  (flexor  accessorius),  which 
connects  it  with  the  calcaneum,  and  materially  modifies  the  direciion 
of  its  action  on  the  toes.  At  the  point  of  separation  the  tendons  give 
origin  to  four  small  muscles  (lumbricales),-  which  may  also  be  consi- 
dered as  accessories  to  the  flexor  longus. 

Though  in  the  dried  bone  only  one  impression  is  marked  for  the 
tendons  of  the  tibialis  posticus  and  flexor  longus,  behind  the  malleolus, 
the  fibrous  sheath  which  retains  them  in  their  situation  is  divided  into 
two  parts  by  a septum,  or  partition,  so  that  each  runs  in  a separate 
groove  lined  by  a distinct  synovial  membrane.  The  direction  of  the 
muscle  is  vertical  in  the  leg,  horizontal  in  the  foot. — In  the  former 
situation  it  is  bound  down  by  the  deep  fascia,  and  covered  by  the  pos- 
terior tibial  vessels,  which  separate  it  from  thesoleus;  and  the  anterior 
surface  rests  against  the  tibia,  and  overlaps  the  tibialis  posticus 
muscle.  In  the  foot  its  tendon  lies  between  those  of  the  flexor  longus 
pollicis,  which  is  above  it,  and  the  flexor  brevis  digitorum,  which  lies 
beneath  it. 

Flexor  longus  •pollicis  pedis, — Alb.  (fig.  201,®). — The  long  flexor  of 
the  great  toe  is  situated  on  the  fibula,  along  the  external  side  of  the 
leg,  and  at  the  under  and  inner  part  of  the  foot.  It  arises  from  the 
posterior  surface  of  the  fibula  (its  inferior  two-thirds)  : from  the 
lower  part  of  the  interosseous  membrane  (to  a very  small  extent): 
from  the  intermuscular  septum  interposed  between  it  and  the  peronei : 
and  from  the  aponeurosis  covering  the  tibialis  posticus.  The  fleshy 
fibres,  continuing  to  arise  nearly  as  far  as  the  external  ankle,  pass 
obliquely  backwards  into  a tendon  placed  on  their  posterior  sur- 
face. The  tendon  traverses  a groove  on  the  tibia,  externa!  to  that 
which  transmits  the  tibialis  posticus  and  flexor  digitorum,  and  passes 
through  another  in  the  posterior  border  of  the  astragalus,  in  which  it 
is  retained  by  a fibrous  band  and  a synovial  membrane.  It  then  runs 
in  a groove  beneath  the  tubercle  of  the  os  calcis  (the  sustentaculum 


TIBIALIS  POSTICUS. 


455 


tali),  and  so  reaches  the  sole  of  the  foot,  where,  after  being  connected 
to  the  common  flexor  by  a tendinous  slip,  it  turns  forwards  beneath 
the  metatarsal  bone  of  the  great  toe  (fig.  203,^).  Lastly,  the  tendon  is 
continued  onward  between  the  two  heads  of  the  flexor  brevis  pollicis, 
and  after  running  through  a fibrous  sheath,  which  binds  it  to  the  first 
phalanx  of  the  great  toe,  is  inserted  into  the  base  of  the  second. 

In  the  leg  this  muscle  is  bound  down  by  the  deep  fascia  which  sepa- 
rates it  from  the  soleus ; its  anterior  surface  rests  on  the  fibula,  and 
overlaps  the  tibialis  posticus  muscle  and  the  peroneal  artery.  Its  con- 
nexions in  the  sole  of  the  foot  have  already  been  sufficiently  indicated. 

The  tibialis  posticus  (fig.  201,®)  (tibio-sub-tarseus)  lies  between  the 
two  preceding  muscles,  but  commences  considerably  higher  up  than 
either.  Its  superior  extremity  is  divided  into  two  processes,  or  heads, 
by  an  angular  interval,  and  the  anterior  tibial  vessels  pass  forward 
between  them.  It  arises  from  the  posterior  surface  of  the  tibia, 
beginning  along  the  oblique  line  of  insertion  of  the  popliteus  : from  the 
whole  of  the  interosseous  membrane,  except  two  inches  at  the  lower 
end : from  the  sides  of  the  tibia  and  fibula  for  the  same  extent ; and 
from  the  aponeurosis  which  covers  the  muscle  behind.  The  muscular 
fibres  end  in  a flat  strong  tendon,  which  turns  beneath  the  internal 
malleolus  in  a groove  of  the  bone,  and  in  a sheath  appropriated  to 
itself  The  tendon  now  changes  direction,  turning  forward  along  the 
internal  lateral  ligament,  and  beneath  the  os  calcis,  to  w'hich  it  is  bound 
by  a short  transverse  fibrous  band  (which  is  connected  wfith  the  tendon 
and  the  bone),  and  likewise  beneath  the  calcaneo-scaphoid  ligament, 
and  is  inserted  into  the  tuberosity  of  the  scaphoid  and  the  base  of  the 
first  metatarsal  bone.  Fibres  of  the  tendon  are  likewise  prolonged  to 
the  external  cuneiform.  The  tendon  is  covered  by  a synovial  mem- 
brane behind  the  malleolus,  and  liket^^ise  beneath  the  tarsus. 

In  the  leg  the  tibialis  posticus  is  overlapped  and  concealed  in  the 
greater  part  of  its  extent  by  the  two  flexor  muscles,  but  superiorly  the' 
part  which  is  left  uncovered  by  them  supports  the  posterior  tibial 
vessels.  The  anterior  surface  rests  against  the  interosseous  ligament 
and  the  tibia  pnd  fibula,  from  which  it  arises.  Its  tendon  runs  close 
to  the  inner  ankle  and  tarsal  bones,  and  where  it  slides  under  the  latter 
near  its  termination  is  thickened  by  a cartilaginous  or  bony  deposit 
within  its  fibres,  analogous  in  form  and  use  to  the  sesamoid  bones  in 
other  situations. 

Spigelius  named  this  muscle  “ nauticus,”  because  “ sailors  bring  it  chiefly  into 
action  in  climbing  the  mast  of  a ship.” — Op.  citat.  1.  iv.  c.  24. — The  tibialis  posti- 
cus is  said  by  Albinus  to  have  in  some  cases  additional  points  of  insertion  into 
one  or  more  of  the  following  bones  • viz.,  the  second  and  third  metatarsal,  the 
cuboid,  and  second  cuneiform. 

Actions. — Like  their  antagonists  on  the  fore  part  of  the  leg,  the  two  flexor 
muscles  act,  in  the  first  instance,  on  the  phalanges  of  the  toes,  which  they  curve 
or  bend,  and  then,  by  continuing  their  effort,  they  act  on  the  foot.  The  latter 
effect  they  are  enabled  to  produce  by  means  of  the  mechanical  advantage  afforded 
to  them  by  the  pulley-like  surface  on  which  they  slide  as  they  pass  from  the  leg 
into  the  sole  of  the  foot.  By  this  provision  the  flexor  muscles  conspire  with  the 
soleus  and  gemellus  in  extending  the  foot  on  the  leg,  for  instance,  in  the  effort  to 
stand  on  tip-toe. 

The  direct  agent  in  extending  the  foot  upon  the  leg  is  the  tibialis  posticus ; but 
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from  its  position  it  is  also  enabled  to  incline  the  foot  inwards,  thus  antagonizing 
the  peroneus  tertius,  which  tends  to  turn  it  outwards.  It  may  also,  by  elevating- 
tire  inner  border  of  the  foot,  turn  the  sole  inwards ; which  action  is  directly  opposed 
to  that  of  the  peroneus  longus,  which  lends  to  incline  it  outwards. 

It  may  be  observed,  that  the  toes  would,  in  all  cases,  be  drawn  inwards  whilst 
they  are  being  lle.xed  by  the  fle.xor  communis,  in  consequence  of  the  oblique 
direction  of  its  tendon,  but  for  the  inliuence  exerted  upon  it  by  the  accessory 
muscle,  which  is  connected  with  it  in  the  sole  of  the  foot.  The  direction  of  the 
latter  being  from  behind  forwards,  it  is  well  fitted  by  its  contraction  to  modify  the 
action  of  the  long  flexor  on  the  toes,  and  to  draw  them  towards  the  heel,  where 
its  fixed  point  of  attachment  is  situated. 

The  action  of  these  muscles  may  be  reversed;  for  they  may  take  their  fixed 
points  below  at  the  foot,  and  from  thence  draw  on  the  bones  of  jhe  leg,  so  as  to 
keep  them  in  the  erect  position  and  prevent  their  inclining  forwards. 

MUSCLES  OF  THE  FOOT. 

The  only  muscle  on  the  dorsum  of  the  foot  is  the  extensor  brevis 
digitorum,  which  has  been  already  described  (page  447),  together 
with  the  extensor  longus,  as  they  conspire  in  their  actions ; the  present 
section  therefore  includes  only  the  muscles  in  the  sole  of  the  foot. 
These  may  be  considered  as  divisible  into  three  regions,  corresponding 
with  the  two  borders  and  the  intermediate  space;  the  internal  set  con- 
sisting of  the  muscles  of  the  great  toe,  the  external,  those  of  the  little 
toe,  those  in  the  middle  being  common  to  all.  But,  in  order  to  facili- 
tate the  examination  of  the  parts  contained  in  the  sole  of  the  foot,  it  is 
found  more  convenient  to  divide  them  into  layers,  lying  one  beneath 
the  other;  more  particularly  as,  like  the  muscles  on  the  back  part  of 
the  leg,  they  are  found  to  be  separated  into  a superficial  and  deep  set 
by  a layer  of  fascia  interposed  between  them  and  binding  down  the 
latter. 

Dissection.  To  expose  the  plantar  fascia. — The  subject,  or  the  limb,  if  it  be  de- 
tached, being  placed  in  the  prone  position,  lay  the  dorsum  of  the  foot  on  a high 
block,  so  as  to  bring  the  sole  fully  into  view  ; secure  it  in  that  position.  Make  an 
incision  from  behind  forwards  in  the  middle  of  the  sole,  beginning  over  the  heel. 
Cut  down  through  the  thick  skin  and  the  cushion  of  granular  fat  at  the  heel,  until 
you  see  the  white  fibres  of  the  fascia : then  taking  these  as  a guide,  and  everting 
the  margins  of  the  incision,  incline  your  knife  and  dissect  the  skin  off  the  fascia 
from  behind  forwards.  You  will  observe  its  middle  part  to  spread  out  beneath 
the  metatarsus,  and  to  give  off  five  processes,  which  run  along  to  the  e.xtremities 
of  the  metatarsal  bones ; the  external  portion,  which  binds  down  the  muscles  of 
the  little  toe,  is  thick  and  firm : but  the  internal  one,  which  corresponds  with  the 
muscles  of  the  great  toe,  is  a thin  membrane  which  appears  to  be  prolonged  from 
the  fascia  on  the  dorsum  of  the  foot,  and  not  to  be  properly  an  offset  of  the  true 
plantar  fascia  (see  its  description,  among  other  structures  of  the  same  kind). 

To  expose  the  first  layer  of  muscles. — These  are  three,  viz.,  the  abductor  pollicis 
at  the  inner  side,  abductor  of  the  little  toe  at  the  outer,  and  the  short  flexor 
of  the  toes  in  the  middle.  The  abductor  pollicis  is  readily  brought  into  -view 
by  raising  the  thin  fascia  which  covers  it,  and  dissecting  it  off,  beginning  over 
its  tendon  and  thence  proceeding  backwards.  The  abductor  of  the  little  toe  is 
exposed  by  raising  the  outer  division  of  the  plantar  fascia  from  its  attachment 
to  the  fifth  metatarsal  bone  and  reflecting  it  backwards.  Now  observe  that  the 
broad  part  of  the  fascia  appears  as  if  tucked  in  at  its  sides  by  processes  or  septa, 
which  separate  the  middle  from  the  lateral  groups  of  muscles.  Insert  the  knife 
under  the  fascia,  raise  it  from  the  muscles  a little,  and  then  cautiously  detach  it 
from  them,  proceeding  from  before  backwards.  When  severed  from  the  cal- 
caneum,  you  may  carry  it  forwards,  still  leaving  it  attached  by  its  digital  pro- 
cesses. By  these  means  you  bring  into  view  the  short  flexor  muscle. 
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[Fig.  202. 


Abductor  pollicis  pedis  (fig.  202, »). — The 
abductor  of  the  great  toe  is  placed  hori- 
zontally along  the  inner  side  of  the  sole  of 
the  foot.  It  arises  from  the  inner  border 
of  the  protuberance  of  the  calcaneum,  from 
the  internal  annular  ligament,  from  the 
septum  between  it  and  the  fle.xor  brevis 
digitorum,  and  from  the  superior  surface  of 
the  plantar  fascia.  The  fleshy  fibres  end 
in  a tendon,  which,  after  uniting  with  the 
external  head  of  the  flexor  brevis  pollicis, 
is  inserted  into  the  inner  border  of  the  base 
of  the  first  phalanx  of  the  great  toe. 

The  plantar  surface  of  this  muscle  is 
covered  by  the  skin  and  fascia  ; the  superior 
surface  is  in  contact  with  the  tendinous 
insertion  of  the  tibialis  posticus,  with  the 
flexor  brevis  pollicis,  with  which  it  is  identi- 
fied, and  with  the  internal  plantar  vessels. 

Flexor  brevis  digitorum^  (flexor  perfora- 
tus). — The  short  flexor  of  the  toes  is  placed 
in  the  middle  of  the  sole  of  the  foot,  in  con- 
tact with  the  plantar  fascia.  It  arises  from 
the  internal  or  greater  tuberosity  of  the  cal- 
caneum : from  the  plantar  fascia and  the 
intermuscular  septa  on  each  side.  The 
muscle  soon  terminates  in  four  thin  tendons  5.  The  flexor  hrevis  digitorum.  6. 
corresponding  with  the  tour  smaller  toes  ; poiucis  muscle.  7,  7.  The  lumbri- 
and  opposite  the  extremity  of  the  first  pha-  ^ales.  On  the  second  and  third  toes, 
1 ^^1.  1 j-‘j  - r • the  tendons  of  Ihe  flexor  longus  digi- 

lanx  each  tendon  divides  into  two  tascicull,  totum  are  seen  passing  through  the 

so  as  to  leave  a fissure  for  the  transmission  bifurcation  of  the  tendons  of  the 
, r .1  n 1 r.  flexor  brevis  digitorum. — W.l 

of  the  tendon  of  the  flexor  longus,  after 

which  the  fibres  unite  again  into  a broad  lamella,  which  is  inserted 
into  the  under  surface  of  the  second  phalanx.  The  manner  of  its 
division  for  the  passage  of  the  other  flexor  tendon,  and  the  mode  of 
connexion  with  the  bones,  are  strictly  analogous  to  those  in  the  hand. 
The  lower  surface  of  this  muscle  is  in  intimate  contact  with  the 
plantar  fascia;  the  upper  with  the  flexor  accessorius,  with  the  tendons 
of  the  flexor  longus  digitorum,  the  lumbricales,  and  the  plantar 
vessels. 

Abductor  digiti  minimi.* — This,  the  third  muscle  of  the  superficial 
stratum,  is  placed  along  the  external  border  of  the  foot.  It  arises 
from  the  external  border  of  the  calcaneum,  from  the  under  surface  of 
that  bone  in  front  of  both  tubercles,  and  from  the  upper  surface  of  the 
process  of  the  plantar  fascia,  which  extends  from  the  external  tubercle 
to  the  base  of  the  fifth  metatarsal  bone.  The  fleshy  fibres  end  in  a 
tendon,  which,  after  sliding  along  a smooth  impression  on  the  inferior 
surface  of  the  head  of  the  fifth  metatarsal  bone,  is  inserted  into  the  ex- 
ternal surface  of  the  base  of  the  first  phalanx  of  the  little  toe. 

This  muscle  is  covered  by  the  plantar  fascia.  Its  upper  surface 
VOL.  I.  39 


The  first  layer  of  muscles  in  the 
sole  of  the  foot ; this  layer  is  exposed 
by.  the  removal  of  the  plantar  fascia. 
1.  The  os  calcis.  2.  The  posterior 
part  of  the  plantar  fascia  divided 
transversely.  3.  The  abductor  polli- 
cis. 4.  The  abductor  digiti  minimi. 
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is  in  contact  with  the  external  head  of  the  flexor  accessorius,  the  liga- 
mentum  longum  plantjE,  and  the  flexor  brevis  digiti  minimi. 

Dissection. — To  expose  the  second  layer  of  plantar  muscles  (fig.  203).  Separate 
the  two  abductors  and  the  short  flexor  from  the  calcaneum  by  inserting  the  knife 
under  the  border  of  each  successively,  and  cutting  obliquely  backwards  close  to 
the  bone.  Then  draw  them  forwards,  leaving  them  still  attached  by  their  in- 
sertions, in  order  that  you  may  restore  them  to  their  original  positions,  and  inspect 
their  attachments  and  relations  again. 

When  these  muscles  are  removed,  a thin  lamella  {deep  plantar  fascia')  of  mem- 
brane will  be  observed,  extending  across  from  one  side  of  the  foot  to  the  other, 
separating  the  first  from  the  second  layer  of  muscles,  consisting  of  the  tendons  of 
the  flexor  longus  pollicis,  those  of  the  flexor  communis,  and  its  accessories,  viz., 
the  flexor  accessorius  and  lumbricales.  The  long  tendons  will  be  observed  to 
cross  one  another  at  an  acute  angle,  that  of  the  flexor  pollicis  inclining  inwards., 
and  placed  on  a plane  superior  to  the  tendon  of  the  flexor  communis,  whose 
direction  is  obliquely  outwards,  as  if  towards  the  base  of  the  fifth  metatarsal 
bone. 

The  flexor  accessorius  is  divided  posteriorly  into  two  heads  (fig. 
203,3),  of  which  the  internal,  or  larger  one,  arises  from  the  inner  or 
concave  surface  of  the  calcaneum;  the  external,  flat  and  tendinous, 
arises  from  the  plantar  surface  of  that  bone,  a little  before  its  external 
tubercle.  These  origins  unite  at  an  acute  angle,  and  form  a flat  fleshy 
mass,  which  becomes  united  to  the  external  border,  as  well  as  to  the 
upper  surface,  and  slightly  also  to  the  lower  surface  of  the  tendon  of 
the  flexor  longus,  at  its  point  of  division.  It  may  be  observed,  that  the 
fibres  of  the  accessory  muscle,  where  they  enclose  the  tendon  of  the 
long  flexor,  are  tendinous,  and  so  arranged  as  to  form  a groove,  within 
which  it  is  lodged. 

The  flexor  accessorius  is  the  “ moles  carnea”  of  Sylvius.* 

The  lumbricales  (fig.  203,  ^)  are  four  small  tapering  muscles,  in 
form  like  worms,  whence  their  name  is  derived  ; they  arise  from  the 
tendons  of  the  flexor  communis  digitorum,  at  their  point  of  division; 
from  which  they  pass  forwards  to  the  inner  side  of  each  of  the  lesser 
toes,  where  each  becomes  a thin  tendon,  which  is  inserted  into  the 
base  of  the  first  phalanx  at  its  inner  border,  and  also  becomes  united 
to  the  tendinous  expansions  of  the  extensor  muscles  on  the  dorsal 
surface  of  the  phalanges. 

These  little  muscles  are  less  distinct  than  those  of  the  hand.  They  are  liable 
to  the  same  variations  of  arrangement. 

Dissection. — Cut  the  flexor  tendons  across,  detach  the  flexor  accessorius  from 
its  origin,  and  draw  them  forwards  or  over  the  sides  of  the  foot.  When  these 
muscles  are  removed,  the  third  layer  is  exposed,  filling  up  the  deep  irregular  part 
of  the  sole  of  the  foot. 

Flexor  brevis  pollicis  pedis  (fig.  204,®). — The  short  flexor  of  the 
great  toe  is  single  and  pointed  behind,  but  divided  into  two  parts  or 
heads  in  front.  It  arises  by  a flat  tendinous  process,  which  extends 
along  the  greater  part  of  its  upper  surface,  from  the  inner  border  of 
the  cuboid  bone,  slightly  from  the  contiguous  margin  of  the  externa! 
cuneiform  bone,  and  from  the  tendinous  band  sent  to  that  bone  from 
the  tendon  of  the  tibialis  posticus.  These  origins  can  be  best  per- 

* “ In  Hippocratis  et  Galeni  PhysiologiiE  partem  Anatomicam  Isagoge  a Jacobo  Sylvio.” 
— Cap.  vii.  Venet.  1556. 
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Fig.  203. 


[Fig.  204. 


Fig.  20X  Deep-seated  muscles  in  the  sole  of  the  foot.  I.  Tendon  of  the  flexor  longus  pollicis.  2. 
Tendon  of  the  flexor  communis  digitorum  pedis.  3.  Flexor  accessorius.  4,4.  Lumbricales. 
5.  Flexor  brevis  digitorum.  6.  Flexor  brevis  pollicis  pedis.  7.  Flexor  brevis  minimi  digiti 
pedis. 

[Fig.  204.  The  third  and  a partof  the  second  layer  of  muscles  of  the  sole  of  the  foot.  1.  The  divided 
edge  of  the  plantar  fascia.  2.  The  mnsculus  accessorius.  3.  The  tendon  of  the  flexor  longus 
digitorum.  4.  The  tendon  of  the  flexor  longus  pollicis.  5.  The  flexor  brevis  pollicis.  6.  The 
adductor  pollicis.  7.  The  flexor  brevis  minimi  digiti.  8.  The  transversus  pedis.  9 Interossei 
muscles,  plantar  and  dorsal.  10.  Convex  ridge  formed  by  the  tendon  of  the  peroneus  longus 
muscle  in  its  oblique  course  across  the  foot. — W.] 

ceived  when  the  muscle  is  cut  across  and  detached  carefully  from 
before  backwards.  The  fleshy  mass  divides  into  two  parts,  which 
are  inserted,  one  into  the  inner,  the  other  into  the  external  border  of 
the  base  of  the  first  phalanx  of  the  great  toe;  each  head  is  also  inti- 
mately connected  with  one  of  the  sesamoid  bones  beneath  the  articu- 
lation. Moreover,  before  reaching  its  points  of  insertion,  an  intimate 
union  is  established  between  this  muscle  and  the  abductor  pollicis  on 
the  one  side,  and  adductor  on  the  other.  The  tendon  of  the  flexor 
longus  runs  along  the  interval  between  the  heads  of  the  short  flexor. 

Adductor  -pollicis  pedis  (fig.  204,®). — The  adductor  of  the  great  toe 
is  situated  obliquely  in  the  sole  of  the  foot,  forming  a short,  thick, 
fleshy  mass.  It  arises  from  the  cuboid  bone,  from  the  tarsal  extremity 
of  the  third  and  fourth  metatarsal  bones,  also  from  the  sheath  of  the 
peroneus  longus  muscle,^®  and  is  directed  obliquely  inwards  to  be  in- 
serted, conjointly  with  the  external  head  of  the  flexor  brevis  pollicis, 
into  the  base  of  the  first  phalanx  of  the  great  toe. 

The  adductor  of  the  great  toe  and  its  short  flexor  are  thus  found  to 
be  intimately  united  at  their  insertion,  and  if  they  be  cut  across  about 
an  inch  behind  the  first  joint,  and  reflected  forwards,  two  small  sesa- 
moid bones  will  be  found  connected  with  their  tendons,  just  as  the 
patella  is  with  the  extensor  tendon  of  the  knee-joint.  Like  the  patella, 
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one  of  their  surfaces  is  smooth,  and  enters  into  the  composition  of  the 
articulation,  being  lined  by  the  synovial  membrane;  and,  like  it,  they 
are  developed  in  the  substance  of  the  tendons,  to  increase  their  power 
of  action. 

The  travsversus  pedis  (fig.  204,®)  is  a narrow  flat  fasciculus  of  fleshy 
fibres,  stretched  beneath  the  digital  extremities  of  the  metatarsal  bones, 
being  interposed  between  them  and  the  flexor  tendons.  Its  external 
extremity  is  attached  usually  to  the  lateral  ligament,  connecting  the 
fifth  metatarsal  bone  with  the  first  phalanx  of  the  little  toe;  sometimes 
it  commences  at  the  fourth : it  passes  from  without  inwards,  its  fibres 
being  connected  with  the  heads  of  the  fourth,  third,  and  second  meta- 
tarsal bones,  or  rather  with  the  ligaments  passing  from  them  to  the 
phalanges.  It  thus  reaches  the  ball  of  the  great  toe,  where  it  becomes 
blended  with  the  fibres  of  the  adductor  pollicis. 

Flexor  brevis  digiti  minimi  pedis  (fig.  203,’';  204,’'). — The  short 
flexor  of  the  little  toe  is  placed  at  the  external  side  of  the  sole  of  the 
foot;  it  arises  tendinous  from  the  base  of  the  fifth  metatarsal  bone,  and 
from  the  sheath  of  the  peroneus  longus;  the  fleshy  fibres  terminate  in 
a tendon,  which  is  inserted  into  the  base  and  external  border  of  the 
first  phalanx  of  the  little  toe.  The  upper  surface  of  this  muscle  is  in 
contact  with  the  fifth  metatarsal  bone;  the  inferior  is  covered  partly 
by  the  abductor  digiti  minimi,  partly  by  the  plantar  fascia. 

The  interosseous  muscles  (interossei),  as  their  name  implies,  are 
placed  between  the  metatarsal  bones,  filling  up  the  intervening  spaces. 
There  are  seven  in  all,  and  they  are  divided  into  two  sets,  which 
differ  from  one  another  in  their  position  and  arrangement.  On  the 
dorsal  aspect  of  the  metatarsus  four  of  the  muscles  are  perceptible, 
and  they  are  named  from  this  circumstance.  The  other  set  exists  only 
on  the  plantar  surface,  and  they  are  named  accordingly.  The  seven 
interosseous  muscles  are  distinguished  numerically  from  within  out- 
wards, like  the  spaces  which  they  occupy. 

a.  The  dorsal  interosseous  muscles  (fig.  205)  closely  resemble  one 
another  in  appearance,  structure,  and  attachment.  Their  fibres  arise 
from  the  contiguous  surfaces  of  the  bones  between  which  they  are 
placed,  and  pass  obliquely  forwards  to  a slight  tendon  that  runs  along 
the  centre  of  each,  so  that  they  form  a penniform  muscle.  Their  pos- 
terior extremities  are  bifid,  leaving  angular  intervals  occupied  by  the 
perforating  branches,  which  pass  from  the  plantar  to  the  dorsal  arte- 
ries. These  muscles  dip  down  into  the  sole  of  the  foot,  where  the 
plantar  series  are  altogether  placed ; hence  it  is  that,  in  this  latter 
situation,  their  appearance  and  arrangement  are  somewhat  compli- 
cated (fig.  204). 

The  first  two  dorsal  interosseous  muscles  belong  to  the  second  toe, 
being  inserted,  the  one  (fig.  205,'*)  into  the  internal,  the  other^  into  the 
external  side  of  its  first  phalanx,  and  into  the  margins  of  the  extensor 
tendon  as  it  expands  upon  its  dorsal  surface.  The  dorsal  artery  ol  the 
foot  passes  in  the  angular  interval  at  the  posterior  end  of  the  first,  in 
its  course  downwards  to  join  the  plantar  artery. — The  third  dorsal 
muscle®  is  inserted  into  the  external  side  of  the  first  phalanx  of  the 
third  toe. — And  fourth*  terminates  in  like  manner  on  the  first  pha- 
lanx of  the  fourth  toe. 
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Fig.  205.  Fig.  206. 


Fig.  205.  The  bones  of  the  foot,  with  the  dorsal  interosseous  muscles,  seen  from  above. 

Fig.  206.  The  bones  and  ligaments  of  the  foot  seen  on  the  plantar  aspect,  with  the  plantar 
interosseous  muscles. 

b.  The  plantar  interosseous  muscles  are  not,  strictly  speaking, 
situated  between  the  metatarsal  bones ; they  are  placed  rather  beneath 
the  third,  fourth,  and  fifth  metatarsal  bones,  inclining  somewhat  to- 
wards their  inner  border.  These  are  single  muscles,  and  are  con- 
nected each  with  but  one  metatarsal  bone. 

The  first  plantar  interosseous  muscle  (fig.  206,^)  arises  alono-  the 
inner  border  of  the  third  metatarsal  bone.  The  fleshy  fibres  end^in  a 
tendon,  which  is  inserted  into  the  base  of  the  first  phalanx  of  the  same 
(third)  toe,  becoming  blended  with  the  tendinous  expansion  of  the  ex- 
tensor communis. 

The  second  plantar  interosseous  muscle’^  arises  from  the  inner  side 
of  the  fourth  metatarsal  bone,  and  is  inserted  into  the  inner  border  of 
the  first  phalanx  of  the  corresponding  toe  and  the  extensor  tendon. 

The  third  plantar  interosseous  muscle®  arises  from  the  inner  side  of 
the  fifth  metatarsal  bone,  and  is  inserted  into  the  base  of  the  first  pha- 
lanx of  the  little  toe  and  the  extensor  tendon. 

— From  the  foregoing  description  it  results,  that  the  interosseous 
muscles  now  examined  correspond  with  those  of  the  hand,  with  the 
exception  that,  while  the  latter  are  so  disposed  as  to  abduct  the  fingers 
from,  or  adduct  them  towards,  a line  running  through  the  middle  of 
the  middle  finger,  the  dorsal  muscles  of  the  foot  are  calculated  to  move 
the  toes  from  the  middle  of  the  second  toe,  and  the  plantar  series  in- 
cline them  towards  that  point. — The  dorsal  muscles,  therefore,  in- 
crease the  breadth  of  the  foot,  and  the  plantar  muscles  lessen  it  or 
restore  the  toes  to  the  position  from  which  they  are  removed  by  the 
former. 
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IN  THE  ORDER  OF  DISSECTION. 


The  Student  to  whom  the  head  and  neck  are  allotted,  will  find  sixty-six  muscles 
at  each  side,  disposed  in  sets  or  groups  in  particular  parts,  technically  termed 
regions.  He  will  find  it  convenient  to  dissect  theiH  in  the  following  order.  When 
a muscle  forms  part  of  two  regions,  it  is  enumerated  in  each,  but  is  included 
within  brackets  ( ). 

MUSCLES  OF  THE  HEAD  AND  NECK. 


Epicranial  Region. 
Occipito-frontalis. 

Auricular  Region. 
Attollens  aurem. 

Retrahens  aurem. 

Attrahens  aurem. 

MUSCLES  OF  THE  ETELIDS  AND  ORBIT. 
Palpebral  Region. 
Orbicularis  palpebrarum. 

Corrugator  supercilii. 

(Levator  palpebrse.) 

(Tensor  tarsi.) 

Orbital  Region. 

Rectus  superior. 

“ interior. 

“ internus. 

‘‘  exiernus. 

Obliquus  superior. 

“ inferior. 

Levator  palpebrae. 

Tensor  tarsi. 

MUSCLES  OF  THE  FACE. 

Nasal  Region. 
Pyramidalis  nasi. 

Compressor  narium. 

Levator  labii  superioris  alaeque  nasi. 
Depressor  alae  nasi. 

Levator  prop,  alae  nasi  posterior. 

“ “ “ “ anterior. 

Superior  Maxillary  Region. 
Levator  labii  superioris. 

“ anguli  oris. 

Zygomaticus  major. 

“ minor. 

Inferior  Maxillary  Region. 
Triangularis  oris. 

Depressor  labii  inferioris. 

Levator  labii  inferioris. 

Inter -maxillary  Region. 
Buccinator. 

Risorius. 

Orbicularis. 

Naso-labialis. 

Temporo-maxillary  Region. 
Masseter. 

Temporalis. 


Pterygo-maxillary  Region. 
Pterygoideus  internus. 

“ externus. 

MUSCLES  OF  THE  NECK. 
Superficial  Region. 

Platysma  myoides. 
Sterno-cleido-mastoideus. 

(Rectus  sternalis.) 

Sterno-hyoid  Region. 
Sterno-hyoideus. 

Sterno-thyroideus. 

Thyro-hyoideus. 

Crico-thyroideus. 

Omo-hyoideus. 

Sub-maxillary  Region. 
Digastriciis. 

Stylo-hyoideus. 

“ “ alter. 

Stylo-glo.ssus. 

Stylo-pharyngeus. 

Genio-hyoid  Region. 
Mylo-hyoideus. 

Genio-hyoideus. 

Hyo-glossus. 

Genio-hyo-glossus. 

Lingualis,  and  other  muscles  of  the  tongue. 

Muscles  of  the  Pharynx. 
Constrictor  inferior. 

“ medius. 

“ superior. 

(Salpingo-pharyngeus.) 
(Stylo-pharyngeus.) 

(Palato-pharyngeus.) 

Muscles  of  the  Soft  Palate. 
Levator  palati. 

Circumflexus  palati. 

Azygos  uvulae. 

Palato-glossus. 

(Palato-pharyngeus.) 

Muscles  of  the  Larynx. 
(Crico-thyroideus.) 

Crico-arytatnoideus  posticus. 
Crico-arytaenoideus  lateralis. 
Thyro-aryttenoideus. 

Aryttenoideus. 

Arytaeno-epiglottideus. 

Thyro-epigloltideus. 
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Vertehral  Region,  lateral. 
Scalenus  anticus. 

“ medius. 

“ posticus. 

“ minimus. 

“ lateralis. 


Vertehral  Region,  anterior. 
Rectus  capitis  anticus  major. 

“ “ “ minor. 

Rectus  lateralis. 

Longus  colli. 


MUSCLES  OF  THE  UPPER  EXTREMITY 

There  are  fifty-three  muscles  in  each  limb  (including  the  pectorales,  subclavius, 
and  serratus),  which  may  be  examined  one  after  another,  in  the  order  here 
set  down. 

Anterior  Thoracic  Region, 

Pectoralis  major. 

“ minor. 


Subclavius. 

(Rectus  sternalis.) 

Lateral  Thoracic  Region. 
Serratus  magnus. 

MUSCLES  OF  THE  SHOULDER. 
Acromial  Region. 

Deltoideus. 

Scapular  Region,  posterior. 
Supra-spinatus. 

Inlra-spinatus. 

Teres  minor. 

“ major. 

Scapular  Region,  anterior. 
Sub-scapularis. 

MUSCLES  OF  THE  ARM. 

Humeral  Region. 
Coraco-brachialis. 

Biceps  flexor  cubiti. 

Brachialis  anticus. 

Triceps  extensor  cubiti. 

Sub-anconeus. 

MUSCLES  OF  THE  FORE-ARM. 
Brachial  Region,  inner  and  anterior. 
Pronator  radii  teres. 

Flexor  carpi  radialis. 

Palmaris  longus. 


Flexor  carpi  ulnaris. 

“ digitorum  sublimis. 

“ “ profundus. 

(Lumbricales.) 

Flexor  pollicis’ longus. 

Pronator  quadrat  us. 

Radial  Region. 
Supinator  radii  longus. 

Extensor  carpi  radialis  longior. 

“ “ “ brevior. 

Supinator  radii  brevis. 

Brachial  Region,  posterior. 
Anconeus. 

Extensor  digitorum  communis. 

“ minimi  digiti. 

“ carpi  ulnaris. 

“ ossis  metacarpi  pollicis. 

“ priini  internodii  pollicis. 

“ secundi  internodii  pollicis, 
• “ indicis. 

MUSCLES  OF  THE  HAND. 
Palmar  Region. 
Abductor  pollicis. 

Opponens  pollicis. 

Flexor  brevis  pollicis. 

Adductor  pollicis. 

Palmaris  brevis. 

Abductor  digiti  minimi. 

Flexor  brevis  digiti  minimi. 
Adductor  digiti  minimi. 
Lumbricales. 

Interossei. 


MUSCLES  OF  THE  TRUNK. 

Omitting  the  pectorales,  subclavius,  and  serratus  magnus,  which  are  usually 
taken  with  the  upper  extremity,  we  find  in  the  trunk  of  the  body  ninety  muscles 
at  each  side,  together  with  the  diaphragm  and  levator  ani,  which  are  single. 


MUSCLES  OF  THE  ABDOMEN. 
Abdominal  Region. 
Obliquus  externus  abdominis. 

“ internus. 

Cremaster. 

Transversalis. 

Rectus  abdominis. 

Pyramidalis. 

Quadratus  lumborura. 

MUSCLES  OF  THE  THORAX. 
Anterior  Thoracic  Region. 
(Pectoralis  major.) 


(Pectoralis  minor.) 

(Subclavius.) 

Lateral  Thoracic  Region, 
(Serratus  magnus.) 

Costal  Region. 

Inter-costales  [externi,  interni.] 
Infra-costales. 

Levatores  costarum. 

Triangularis  sterni. 

Diaphragms. 
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MUSCLES  OF  THE  PELVIS  AND  PERINEUM. 

Iliac  Region. 

Psoas  magnus. 

“ parvus. 

Iliacus. 

Perineal  Begion. 

Sphincter  ani. 

Transversus  perinrei. 

Accelerator  urinee. 

Erector  penis. 

Levator  ani. 

Coccygeus. 

Compressor  urethrae. 

(Erector  cliloridis. 

(Constrictor  vaginae.) 

MUSCLES  OF  THE  BACK. 

These  are  arranged  in  layers. 

Dorsal  Begion. 

1.  Trapezius. 

Latissimus  dorsi. 

2.  Levator  anguli  scapulae. 

Rhomboideus  minor. 

“ major. 

3.  Serratus  posticus  superior. 

“ “ inferior. 


Splenius  colli. 

“ capitis. 

4.  Erector  spinae. 

Sacro-lumbalis. 

Cervicalis  descendens. 
Accessorius  ad  sacro-lumbalem. 
Longissimus  dorsi. 

Transversalis  cervicis. 
Trachelo-mastoideus. 

Spinalis  dorsi. 

“ cervicis. 

Complexus. 

Biventer  cervicis. 

5.  Semi-spinalis  dorsi. 

Semi-spinalis  colli. 

Inter-spinales. 

Inter- iransversales. 
Inter-accessorii. 

Mullifidus  spinae. 

Rotatores  spinae. 

Extensores  coccygis. 

(Levatores  costarum.) 

Rectus  capitis  posticus  major. 

“ “ “ minor. 

Obliquus  capitis  superior. 

“ “ inferior. 


MUSCLES  OF  THE  LOWER  EXTREMITY. 

In  each  limb  there  are  fifty-six  muscles,  which  may  be  dissected  in  the  fol- 
lowing order. 


MUSCLES  OF  THE  THIGH. 
Femoral  Begion,  anterior. 
Tensor  vaginae  femoris. 

Sartorius. 

Rectus. 

Crureus. 

Sub-crureus. 

Vastus  externus. 

“ internus. 

Femoral  Begion,  internal. 

Gracilis. 

Pectineus. 

Adductor  longus. 

“ brevis. 

“ magnus. 

Gluteal  Begion,  superficial. 

Gluteus  maximus. 

“ medius. 

“ minimus. 

Gluteal  Begion,  deep-seated. 
Pyriformis. 

Gemellus  superior. 

Obturator  internus. 

Gemellus  inferior. 

Quadratus  femoris. 

Obturator  externus. 

Femoral  Region,  posterior. 
Biceps  femoris. 

Semi-tendinosus. 

Semi-rnembranosus. 


MUSCLES  OF  THE  LEG. 
Tihio-fihular  Region,  anterior. 
Tibialis  anticus. 

Extensor  pollicis. 

“ digitorum  longus. 

Peroneus  tertius. 

(Extensor  digitorum  brevis.) 

Peroneus  longus. 

“ brevis. 

Tibio-fibular  Region,  posterior  superficial. 
Gastrocnemius. 

Plantaris. 

Soleus. 

Deep-seated. 

Popliteus. 

Flexor  longus  digitorum  pedis. 

“ “ pollicis  pedis. 

Tibialis  posticus. 

MUSCLES  OF  THE  FOOT. 

Dorsal  Begion. 

Extensor  digitorum  brevis. 

Plantar  Begion. 

Abductor  pollicis. 

Flexor  brevis  digitorum. 

Abductor  digiti  minimi. 

Flexor  accessorius. 

Lumbricales. 

Flexor  brevis  pollicis. 

Adductor  pollicis. 

Flexor  brevis  digiti  minimi. 

Transversus  pedis. 

Interossei. 
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AKRANGED  after  the  manner  of  dr.  BARCLAY,  ACCORDING  TO 
THEIR  ACTIONS. 


Forwards  by 
Platysma  myoides, 
Sterno-mastoideus, 

Rectus  anticus  major, 

“ “ minor, 

Assisted  {when  the  lower  jaw 
is  fixed)  by 
Mylo-hyoideus, 
Genio-hyoideus, 
Genio-hyo-glossus, 
Digastric!. 


THE  HEAD  IS  MOVED 
Backwards  by 
Part  of  trapezius, 
Splenius  capitis, 
Complexus, 
Trachelo-mastoideus, 
Rectus  posticus  major, 

“ “ minor, 

Obliquus  capitis  superior. 


To  either  side  by 
Platysma  myoides, 
Sterno-mastoideus, 
Part  of  trapezius, 
Splenius  capitis, 

“ colli, 

Trachelo-mastoideus, 

Complexus. 


Forwards  by 
Platysma  myoides, 
Sterno-mastoideus, 
Digastricus, 
Mylo-hyoideus, 
Genio-hyoideus, 
Genio-hyo-glossus, 
Omo-hyoidei, 
Sterno-hyoidei, 
Thyro-hyoidei, 

Rectus  anticus  minor, 
Longus  colli. 


THE  NECK  IS  MOVED 
Backwards  by 
Part  of  trapezius, 
Rhomboideus  minor, 
Serratus  posticus  superior, 
Splenius  capitis, 

“ colli, 

Complexus, 
Trachelo-mastoideus, 
Transversalis  colli, 
Inter-spinales  colli, 
Semi-spinales  colli. 

Rectus  posticus  major, 

“ “ minor, 

Obliquus  capitis  superior, 
“ “ inferior, 

Scaleni  postici. 

Levator  scapulae. 


Laterally  by  » 

Various  combinations  "of 
those  muscles  which  sepa- 
rately move  it  forwards  and 
backwards,  assisted  by  the 
scaleni,  intertransversales, 
and  recti  laterales. 


THE  TRUNK  IS  MOVED 


Forwards  by 
Rectus  abdominis, 
Pyramidalis, 

Obliquus  externus  abdo- 
minis, 

Obliquus  internus. 

Psoas  magnus, 

“ parvus. 

Assisted  {when  the  arms  are 
carried  forwards)  by 
Pectoralis  major, 

“ minor, 

Serratus  magnus. 


Backwards  by 
Trapezius, 

Rhomboideus  major, 
Latissimus  dorsi, 

Serratus  posticus  superior, 

“ “ inferior, 

Sacro-lumbalis, 

Longissimus  dorsi, 

Spinales  dorsi, 

Semi-spinales  dorsi, 
Multifidus  spinae, 
Inter-transversales  dorsi  et 
lumborum. 


Laterally  by 
Obliquus  externus, 

“ internus, 
Quadratus  lumborum, 
Longissimus  dorsi, 
Sacro-lumbalis, 
Serrati  postici, 
Latissimus  dorsi. 


Upviards  by 
Trapezius, 
Levator  scapulae, 
Rhomboidei. 


THE  SCAPULA  IS  MOVED 
Downwards  by  Forwards  by 

Lower  part  of  trape-  Pectoralis  minor, 
zius,  Serratus  magnus. 

Latissimus  dorsi, 

Pectoralis  minor. 


Backwards  by 
Part  of  trapezius, 
Rhomboidei, 
Latissimus  dorsi. 
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THE  HUMERUS  IS  MOVED 


Forwards  by 
Part  of  deltoid, 

Part  of  pectoralis 
major, 

Assisted  in  some  cir- 
cumstances by 
Biceps, 

Coraco-brachialis. 


Backwards  by 
Part  of  deltoid, 
Teres  major, 

“ minor. 

Long  head  of  triceps, 
Latissimus  dorsi. 


Inwards  by 
Part  of  pectoralis 
major, 

Latissimus  dorsi. 


Rotated  inwards  by 
Subscapularis, 

Assisted  occasionally 
by 

Pectoralis  major, 
Latissimus  and  teres 
major. 

Outwards  by 
Supra-spinatus, 
Infra-spinatus, 

Teres  minor. 


THE  FORE-ARM  IS  MOVED 


Forwards  by 
Biceps, 

Brachialis  anticus. 
Pronator  teres-, 

Assisted  by 
Flexor  carpi  radialis, 
“ sublimis, 

“ ulnaris. 
Supinator  longus. 


Backwards  by 
Triceps, 
Anconeus. 


Rotated  inwards  by 
Pronator  teres. 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis. 
Pronator  quadratus. 

Outwards  by 
Biceps, 

Supinator  brevis. 
Extensor  secundi  in- 
ternodii. 


THE  CARPUS  IS  MOVED 


Forwards  by 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis, 

“ carpi  ulnaris, 
“ profundus, 

“ longus  pollicis. 


Backwards  by 
Extensor  carpi  radi- 
alis longior. 
Extensor  carpi  radi- 
alis brevior. 
Extensor  secundi  in- 
ternodii. 

Indicator, 

Extensor  communis 
digitorum. 
Extensor  proprius 
pollicis. 


Outwards  by 
Flexor  carpi  radialis, 
Extensor  carpi  radi- 
alis longior. 
Extensor  carpi  radi- 
alis brevior. 
Extensor  ossis  meta- 
carpi. 

Extensor  primi  inter- 
nodii. 


Inwards  by 
Flexor  sublimis, 

“ carpi  ulnaris, 
“ profundus, 
Extensor  communis 
digitorum. 
Extensor  minimi  di- 
giti, 

Extensor  carpi  ul- 
naris. 


THE  THUMB  IS  MOVED 


Inwards  and  for- 
wards, across  the 
palm,  by 

Opponens  pollicis. 
Flexor  brevis, 

“ longus. 


Outwards  and  back- 
wards by 

Extensor  ossis  meta- 
carpi  pollicis, 

Extensor  primi  inter- 
nodii, 

Extensor  secundi  in- 
ternodii. 


Upwards  and  for- 
wards, away  from 
the  other  fingers,  by 
Abductor, 

Assistedby  partof  the 
Flexor  brevis. 


Backwards  and  in- 
wards, to  the  other 
fingers,  by 

Adductor, 

Extensor  primi  inter- 
nodii. 

Extensor  secundi  in- 
ternodii. 


THE  FINGERS  ARE  MOVED 

Forwards,  or  fiexed,  Backwards , or  ex-  Outwards,  to  radial 


by  tended,  by  border,  by  Inwards  by 

Flexor  sublimis.  Extensor  communis.  Abductor  indicis.  Abductor  digiti  mi- 

“ profundus,  “ minimi  digiti.  “ digiti  minimi,  nimi, 

Lumbricales,  Indicator.  Interossei.  Interossei. 

Interossei, 

Flexor  brevis  digiti 
minimi. 

Abductor  digiti  mi- 
nimi. 
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Forwards  hy 
Psoas  magnus, 
Iliacus, 

Tensor  vaginae  femo- 
ris, 

Pectineus, 

Adductor  longus, 

“ brevis. 


Forwards,  or  flexed, 

h 

Tibialis  anticus, 
Extensor  proprius 
pollicis, 

Extensor  longus  digi- 
torum, 

Peroneus  tertius. 


Backwards , or  flexed, 
by 

Abductor  pollicis, 
Flexor  brevis  digi- 
torum, 

Abductor  minimi  di- 
giii, 

Flexor  longus  pollicis, 
“ digitorum, 

“ accessorius, 
Lumbricales, 

Flexor  brevis  pollicis. 
Adductor  pollicis. 
Flexor  brevis  minimi 
digiti, 

Interossei. 


THE  THIGH  IS  MOVED 


Backwards  by 
Gluteus  maximus. 
Part  of  gluteus  me- 
dius, 

Pyriformis, 
Obturator  internus, 

P art  of  adductor  mag- 
nus. 

Long  head  of  biceps, 

Semi-tendinosus, 

Semi-membranosus. 


Inwards  by 
Psoas  magnus, 
Iliacus, 

Pectineus, 

Gracilis, 

Adductor  longus, 

“ brevis, 

“ magnus. 
Obturator  externus, 
Quadratus  femoris. 


THE  THIGH 
Inwards  by 
Tensor  vaginae  femo- 
ris. 

Part  of  gluteus  me- 
dius. 

And,  when  the  leg  is 
extended,  by 
Sartorius, 
Semi-tendinosus. 


IS  ROTATED 

Outwards  by 
Gluteus  maximus. 
Part  of  gluteus  medius 
Pyriformis, 

Gemellus  superior, 
Obturator  internus. 
Gemellus  inferior, 
Quadratus  femoris. 
Obturator  externus. 
Psoas  magnus, 
Iliacus, 

Adductor  longus, 

“ brevis, 

“ magnus. 

Biceps  cruris,  slightly. 


THE  LEG  : 
Backwards,  or  flexed,  by 
Semi-tendinosus, 
Biceps, 

Semi-membranosus, 

Gracilis, 

Sartorius, 

Popliteus. 

THE  roo: 
Backwards,  or  extend- 
ed, by 

Gastrocnemius, 

Plantaris, 

Soleus, 

Flexor  longus  digi- 
torum. 

Flexor  longus  pollicisi 
Tibialis  posticus, 
Peroneus  longus, 

“ brevis. 

THE  TOES 
Forwards,  or  extend- 
ed, by 

Extensor  longus  digi- 
torum. 

Extensor  proprius 
pollicis. 

Extensor  brevis  digi- 
torum. 


s MOVED 

Extended  by 
Rectus, 

Crureus, 

Vastus  externus, 
“ internus. 


IS  MOVED 

Inclined  inwards  by 
Extensor  proprius 
pollicis. 

Flexor  longus  digi- 
torum. 

Flexor  longus  pollicis. 
Tibialis  posticus. 


ARE  MOVED 

Inclined  inwards  by 

Abductor  pollicis, 
Interossei. 


Outwards  by 
Tensor  vaginae  femo- 
ris. 

Gluteus  maximus, 

“ medius, 

“ minimus, 
Pyriformis. 


Outwards  hy 
Peroneus  longus, 

“ brevis. 
Extensor  longus  digi- 
torum, 

Peroneus  tertius. 


Outwards  by 

Adductor  pollicis, 

“ digiti  minimi, 
Interossei. 


ANGIOLOGY. 


ORGANS  OF  CIRCULATION. 

The  heart  or  central  organ  of  the  circulation,  the  membranous  sac 
or  pericardium  in  which  it  is  enclosed,  as  well  as  the  lungs,  the  pleurae, 
and  several  other  parts,  are  lodged  in  the  chest  or  thorax,  which  will 
be  first  briefly  described. 

THE  THORAX. 

The  thorax  resembles  a truncated  cone,  somewhat  flattened  before 
and  behind,  so  that  its  greatest  width  is  transverse.  Its  narrow  trun- 
cated apex  is  above,  and  its  broader  base  below. 

The  walls  of  the  thorax  are  formed  in  front  by  the  sternum  and  the 
costal  cartilages,  together  with  the  muscles  attached  to  those  parts; 
at  the  sides  by  the  ribs  and  intercostal  muscles,  and  behind  by  the  ribs 
and  the  dorsal  portion  of  the  vertebral  column. 

The  upper  opening  of  the  thorax  is  bounded  at  each  side  by  the 
first  rib,  in  front  by  the  top  of  the  sternum,  and  behind  by  the  first 
dorsal  vertebra  : the  diameter  of  this  aperture  from  side  to  side  is 
longer  than  from  before  backwards;  its  plane  slants  backwards  and 
upwards;  and  through  it  pass  many  parts:  yiz., commencing  from  the 
front,  the  sterno-hyoid  and  sterno-thyroid  muscles,  the  trachea,  oeso- 
phagus, and  thoracic  duct,  and  the  longi  colli  muscles;  on  each  side 
are  the  great  arteries  and  veins  of  the  head,  neck,  and  upper  limbs, 
together  with  the  pneumogastric,  sympathetic,  and  phrenic  nerves. 
The  summit  of  each  lung,  together  with  the  upper  end  of  its  contai  i- 
ing  sac  or  pleura,  also  mounts  a short  distance  through  this  aperture 
of  the  thorax,  above  the  level  of  the  first  rib. 

The  lower  opening  or  base  of  the  thorax  is  bounded  in  front  by  the 
ensiform  cartilage,  behind  by  the  last  dorsal  and  first  lumbar  verte- 
brae, and  at  the  sides  by  the  last  six  ribs;  its  plane  is  also  oblique  ia 
its  direction,  but,  contrary  to  that  of  the  upper  opening,  it  is  inclined 
/ backwards  and  downwards,  so  that  the  cavity  of  the  thorax  reaches 
lower  down,  and  is  of  greater  vertical  extent  behind  than  in  front. 
The  diaphragm,  which  is  attached  to  and  closes  the  base  of  the 
thorax,  forms  a convex  floor,  which  is  alternately  elevated  and  de- 
pressed in  the  acts  of  expiration  and  inspiration.  On  the  right  side 
the  diaphragm  rises  higher  than  on  the  left,  so  that  the  thoracic  cavity 
is  not  so  deep  on  that  side  of  the  chest. 
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In  the  natural  condition,  the  thorax  is  divided  into  two  lateral  cavi- 
ties or  chambers,  which  contain  the  right  and  left  lungs.  Each  of 
these  compartments  is  lined  throughout  by  a serous  membrane,  named 
the  pleura,  which  forms  a distinct  shut  sac,  and,  besides  investing  the 
lung,  is  reflected,  near  the  middle  line,  from  the  front  to  the  back  of 
the  thorax.  The  partition  formed  by  the  two  pleurae,  named  generally 
the  mediastinum,  extends  from  the  summit  to  the  base  of  the  cavity, 
and  from  the  sternum  back  to  the  spine,  inclining  somewhat  to  the 
left  side  below : between  its  two  layers,  which  are  separated  a consi- 
derable distance  from  each  other,  are  lodged  the  heart  and  the  great 
blood-vessels,  enclosed  in  the  sac  of  the  pericardium,  and,  besides  this, 
several  other  parts.  The  tw'o  layers  of  the  mediastinum  separate 
from  one  another  in  approaching  the  sternum  in  front  and  the  verte- 
brae behind,  and  the  intervals  between  them  in  these  situations  are 
called  respectively  the  cavities  of  the  anterior  and  posterior  mediasti- 
num. Between  the  layers  of  the  anterior  mediastinum  are  found  the 
triangulares  sterni  muscles,  and  the  remains  of  the  thymus  gland; 
and  in  the  cavity  of  the  posterior  mediastinum,  behind  the  pericar- 
dium, are  situated  the  trachea,  the  oesophagus,  the  thoracic  duct,  the 
descending  aorta,  the  vena  azygos,  and  the  pneumogastric  and 
splanchnic  nerves,  with  lymphatics  and  cellular  tissue. 

The  heart,  great  vessels,  and  pericardium  are  seated  behind  the 
sternum  and  costal  cartilages,  occupying  a region  of  about  four 
inches  in  width,  extending  from  the  second  intercostal  space  on  the 
right  side  to  the  fifth  space  on  the  left,  and  reaching  further  on  the 
left  than  on  the  right  of  the  middle  line.  The  principal  part  of  the 
remainder  of  the  thoracic  cavity  is  occupied  by  the  lungs. 

On  striking  the  walls  of  the  chest,  the  difference  between  the  sounds  emitted 
by  the  spongy  lung  and  by  the  compact  mass  of  the  heart,  enables  us  to  deter- 
mine by  the  ear  the  relative  situation  of  those  organs  during  life ; and  the  height 
to  which  the  liver  ascends  beneath  the  ribs  may  be  ascertained  in  a similar 
manner.  In  cases  of  thoracic  disease,  percussion,  in  addition  to  auscultation,  is 
also  an  invaluable  means  of  diagnosis ; and,  in  order  to  give  precision  to  the 
employment  of  both  methods,  the  healthy  physical  signs  have  been  minutely 
described  over  many  different  regions  of  the  chest,  which  are  artificially  distin- 
guished by  writers  on  these  subjects.* 

THE  PERICARDIUM. 

The  pericardium  (■^spi,  and  ’(vp,  the  heart)  is  a membranous  sac, 
which  encloses  the  heart  and  the  commencement  of  the  large  vessels 
connected  with  that  organ. 

It  is  of  a conical  shape,  its  base  being  attached  below  to  the  upper 
surface  of  the  diaphragm,  whilst  the  apex  surrounds  the  great  vessels 
springing  froVn  the  base  of  the  heart,  as  high  as  their  first  subdivisions. 
The  heart  itself,  being  attached  only  at  its  base,  which  is  placed  up- 
wards, is  thus  suspended  freely  in  the  pericardiac  cavity. 

The  pericardium  is  situated  behind  the  sternum  and  the  cartilages 
of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side.  The  lower 

* See  the  different  works  on  auscultation,  also  a paper  by  Mr.  Sibson,  “ On  the  Changes 
induced  in  the  situation,  &c.  of  Organs  in  Health  and  Disease,”  Transact.  Prov.  Med.  and 
Surg.  Association,  1844. 
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part  of  the  front  of  the  sac  is  connected,  by  means  of  cellular  tissue, 
with  the  sternum,  but  higher  up  it  recedes  from  that  bone,  and  is 
covered  by  the  remains  of  the  thymus  gland.  Behind,  it  is  in  contact 
with  the  bronchi,  oesophagus,  and  descending  aorta.  On  the  sides  it 
is  covered  by  the  reflected  layers  of  the  right  and  left  pleurae,  which 
separate  it  frotn  the  lungs.  Below,  it  rests  on  and  is  attached  to  the 
central  aponeurosis  or  cordiform  tendon  of  the  diaphragm,  and  ex- 
tends further  to  the  left  side,  encroaching  on  the  muscular  portion  on 
that  side. 

The  pericardium  is  a fibro-serous  structure,  composed  of  two  mem- 
branous layers,  one  external  and  fibrous,  the  other  internal  and  serous. 

The  fibrous  layer  enters  into  the  formation  of  the  free  portion  or  sac 
of  the  pericardium,  but  is  not  reflected  on  to  the  heart.  Jt  is  a dense, 
thick,  and  unyielding  membrane,  consisting  of  fibres  which  interlace 
in  every  direction.  At  the  base  of  the  pericardium  these  fibres  are 
blended  with  those  of  the  central  aponeurosis  of  the  diaphragm;  and 
above,  where  the  pericardium  embraces  the  large  blood-vessels,  the 
fibrous  layer  is  continued  on  to  them  in  the  form  of  tubular  prolonga- 
tions, which  become  gradually  lost  upon  their  external  coats.  The 
superior  vena  cava,  the  four  pulmonary  veins,  the  aorta,  and  the  right 
and  left  divisions  of  the  pulmonary  artery,  in  all  eight  vessels,  receive 
prolongations  of  this  kind. 

The  internal  or  serous  layer  is  of  much  greater  extent  than  the 
fibrous  membrane,  for,  representing  a shut  sac,  part  of  which  is  in- 
verted or  thrust  into  itself,  it  not  only  lines  the  inner  surface  of  the 
fibrous  layer,  and  the  part  of  the  diaphragm  to  which  that  layer  is 
attached,  but  is  also  reflected  upon  the  commencement  of  the  great 
vessels  and  surface  of  the  heart.  It  has,  therefore,  a visceral  and  a 
parietal  portion.  The  latter  of  these  adheres  firmly  by  its  outer  sur- 
face to  the  fibrous  membrane,  and  becomes  continuous  with  the  vis- 
ceral portion,  upon  the  arch  of  the  aorta  and  other  great  vessels,  about 
two  or  two  and  a half  inches  from  the  base  of  the  heart.  In  passing 
round  the  aorta  and  pulmonary  artery,  it  encloses  both  those  vessels 
in  a single  sheath.  It  is  reflected  also  upon  the  superior  cava,  and  on 
the  four  pulmonary  veins,  and  forms  a deep  cul-de-sac  between  the 
entrance  of  the  last-named  vessels  into  the  left  auricle.  The  inferior 
cava  receives  but  a very  scanty  covering  of  this  coat,  inasmuch  as 
that  vessel  enters  the  right  auricle  almost  immediately  after  passing 
through  the  diaphragm.  . 

The  inner  surface  of  the  serous  layer,  which  is  free  and  smooth,  is  | 
moistened  with  a small  quantity  of  a diin  fluid,  which  facilitates  the 
movements  of  the  heart  within  its  enclosing  sac.  The  use  of  t.he 
pericardium  is  evidently  to  suspend  the  heart  in  its  plate,  to  insulate 
it  from  other  parts,  and  to  facilitate  its  movements. 

Cases  of  congenital  absence  of  the  pericardium  have  sometimes  been  met  with; 
the  heart,  in  these  cases,  lies  with  the  left  lung  in  the  cavity  of  the  left  pleura, 
and  receives  its  serous  covering  from  that  membrane. 

T H E II  E A R T.  | 

The  heart  [cor]  lies  between  the  lungs,  enclosed  in  the  sac  of  the 
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pericardium,  and  connected  with  the  large  veins  and  arteries  of  the 
lungs  and  body  (see  fig.  207). 

Its  general  form  is  that  of  a blunt  cone,  flattened  on  its  under  sur- 
face. The  broader  end  or  base  by  which  it  is  attached,  is  directed 
upwards,  backwards,  and  to 

the  right,  against  a part  of  Fig.  207. 


the  vertebral  column  extend- 
ing from  about  the  fourth  to 
the  eighth  dorsal  vertebra. 
The  apex  is  turned  down- 
wards, forwards,  and  to  the 
left,  and  corresponds  in  the 
dead  body  with  the  carti- 
lage of  the  sixth  rib,  but  in 
the  living  subject  strikes 
against  the  walls  of  the 
chest,  in  the  space  between 
the  cartilages  of  the  fifth  and 
sixth  ribs,  a little  below  the 
left  mamilla.  The  heart, 
therefore,  has  an  oblique 
position  in  the  chest ; and, 
besides  this,  it  projects  fur- 
ther into  the  left  than  into 
the  right  half  of  the  thoracic 
cavity,  passing  about  an 
inch  or  an  inch  and  a half 


A shaded  diagram,  representing  the  heart  and  great 
vessels,  injected  and  in  eonne.xion  with  the  lungs ; the 
pericardium  is  removed. — 1.  Right  auricle.  2.  Vena 
cava  superior.  3 Vena  cava  inlerior.  4.  Right  ven 
tricle.  5 Pulmonary  artery,  dividing  into  two  branches 
a a,  one  tor  the  right,  the  other  tor  the  left  lung.  6 
Point  of  the  left  auricle.  7.  Part  of  left  ventricle.  8 


bpvond  thp  middip  linp  in  9,  10.  Two  lobes  of  the  left  lung.  11,12,13 

ueypna  me  miaaie  line  m Three  lobes  of  the  right  lung,  a,  a.  Right  and  left  pul 

the  one  direction,  and  up-  monary  arteries,  b,  h.  Right  and  lelt  bronchi,  v,  v. 
wnrd«  nf  thvpp  inplip?  in  thp  and  left  pulmonary  veins.  The  relative  position 

waras  oi  mree  incpes  in  me  „„  ,he  two  sides, 

other.  Its  position  is  anected 

more  or  less  by  that  of  the  body,  and  it  comes  more  extensively  into 
contact  with  the  anterior  walls  of  the  chest  when  the  body  is  in  the 
prone  posture  or  lying  on  the  left  side.  In  inspiration,  also,  when  the 
diaphragm  sinks  and  the  lungs  expand,  its  apex  is  withdrawn  from  the 
thorapic  parietes. 

At  its  base  the  heart  is  attached  to  the  great  blood-vessels,  and  is 
also  connected  with  them  by  the  serous  layer  of  the  pericardium, 
which  passes  from  one  to  the  other.  In  other  directions  it  is  free,  and 
movable  in  the  sac  of  the  pericardium.  The  anterior  surface  is  con- 
vex in  its  general  form  ; it  is  turned  upwards  as  well  as  forwards,  and 
is  directed  towards  the  sternum  and  costal  cartilages,  from  which, 
however,  it  is  partly  separated  by  the  lungs,  these  advancing  over  it 
especially  during  inspiration,  in  which  condition  only  about  two 
square  inches  are  left  uncovered.  The  posterior,  which  is  also  the 
under  surface,  is  flattened,  and  rests  on  the  diaphragm.  Of  the  two 
borders  or  margins  formed  by  the  meeting  of  the  anterior  and  poste- 
rior surfaces,  the  right  or  lower  border,  called  margo  acutus,  is  com- 
paratively thin,  and  is  longer  than  the  upper  or  left  border,  which  is 
more  rounded,  and  is  named  margo  obtusus. 


472 


THE  HEART. 


The  lieart  is  a hollow  muscular  organ,  divided  by  a longitudinal 
septum  into  a right  and  left  half,  each  of  which  is  again  subdivided 
by  a transverse  constriction  into  two  compartments,  communicating 
with  each  other,  and  named  an  auricle  and  a ventricle.  These  sub- 
divisions are  indicated  even  on  the  surface  of  the  organ : thus,  a deep 
transverse  groove  (fig.  209,  d,  e : the  auriculo-ventricular  furrow),  in- 
terrupted in  front  (fig.  208)  by  the  root  of  the  pulmonary  artery,  a, 
divides  the  heart  into  the  auricular  and  the  ventricular  portion.  The 
auricular  portion  (??i  n),  situated  above  and  behind  the  transverse  fur- 


Fig.  208. — Front  or  upper  surface  of  the  heart  and  great  vessels  injected  and  placed  obliquely, 
but  its  apex  is  not  tilted  forward  as  in  the  body.  a.  Conus  arteriosus  or  infundibulum  of  right 
ventricle.  6.  Notch  at  apex  of  heart,  c.  Auricular  appendage  of  right  auricle,  d.  Vena  cava 
superior,  e,  b.  Anterior  longitudinal  furrow,  marking  the  division  between  the  ventricle.s.  /. 
The  aorta,  k.  Pulmonary  artery.  1.  Right  ventricle,  of  which  the  chief  part  is  seen  in  front, 
m.  Right  auricle,  n.  Left  auricle,  seen  only  to  a small  extent,  with  its  appendage  projecting 
forward.  There  is  another  letter  o,  on  the  left  ventricle. 

Fig.  209. — Back  or  under  surface  of  the  same  heart,  b.  Apex  of  heart,  slightly  notched.  c,c. 
Pulmonary  veins,  two  on  each  side.  d.  Auricula  of  left  auricle,  e.  Point  of  enirance  of  coro- 
nary vein  into  the  back  of  right  auricle,  m.  d,  e,  indicate  part  of  the  transverse  or  auriculo-ven- 
tricular furrow,  occupied  by  the  large  coronary  vein.  /.  The  aorta,  k,  k.  Right  and  left  division 
of  the  pulmonary  artery.  1.  Right  ventricle,  only  the  smaller  part  seen.  m.  The  right,  and  a, 
the  left  auricle  : the  division  or  furrow  between  them  is  distinctly  seen.  o.  The  left  venlriclii 
of  which  the  greater  part  is  seen  behind,  r.  Orifice  of  the  vena  cava  inferior,  constricted  by  tiie 
ligature  used  to  keep  in  the  injection. 

row,  is  comparatively  thin  and  flaccid  in  its  structure,  and  is  immedi- 
ately connected  with  the  great  veins ; it  is  divided  by  an  internal 
septum  into  two  distinct  cavities,  named  the  right  (m)  and  left  (n) 
auricles,  from  the  circumstance  that  each  is  provided  with  an  appen- 
dage resembling  an  ear  {auricula). 

Below  and  before  the  transverse  groove  is  the  ventricular  portion 
(I  o),  which  is  conical,  and  flattened  on  its  posterior  or  under  surface, 
has  very  thick  walls,  and  is  connected  with  the  great  arterial  trunks. 
It  is  marked  off  into  a right  {!)  and  a left  (o)  ventricle  by  two  longitu- 
dinal furrows  (sulci  longitudinales),  situated  one  (fig.  208,  e,  h)  on  the 
anterior,  the  other  (fig.  209,  e b)  on  the  posterior  surface  of  the  heart, 
and  extending  from  the  base  of  the  ventricular  portion  towards  the 
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apex,  a little  to  the  right  of  which  they  meet  and  form  a slight  notch 
(b).  The  anterior  longitudinal  furrow  is  nearer  to  the  left  border, 
whilst  the  posterior  furrow  approaches  nearer  to  the  right  border  of 
the  heart,  so  that  the  right  ventricle  (/)  forms  more  of  the  anterior, 
and  the  left  (o)  more  of  the  posterior  surface  of  this  organ  (see  figs. 
208,  209.)  Since,  also,  the  two  longitudinal  furrows  meet  a little  to 
the  right  of  the  apex,  it  follows  that  the  left  ventricle  is  somewhat  the 
longer  of  the  two  and  forms  the  point  of  the  heart.  Lying  within  the 
transverse  and  longitudinal  furrows  are  found  the  proper  nutrient  ves- 
sels of  the  heart,  named  the  coronary  or  cardiac  arteries  and  veins. 

Considered  in  respect  of  function,  the  heart  is  also  a double  organ, 
composed  of  two  functionally  distinct  parts,  each  consisting  of  an 
auricle  and  a ventricle.  The  right  portion  receives  into  its  auricle, 
from  the  two  venae  cavae  and  other  small  veins,  the  dark  venous  blond 
returning  from  the  various  parts  of  the  body,  and,  by  means  of  its 
ventricle,  propels  it  through  the  pulmonary  artery  into  the  lungs.  The 
red  blood  returning  from  the  lungs  by  the  pulmonary  veins,  reaches 
the  left  part  of  the  heart  at  its  auricle,  and  is  forced  onwards  by  the  left 
ventricle,  through  the  aorta,  into  the  body.  In  this  order,  pursuing 
the  course  of  the  blood,  the  four  cavities  of  the  heart  may  conveniently 
be  described. 

1.  The  right  auricle  (m)  forms  the  right  anterior  and  lower  part  of 
the  base  of  the  heart,  and  is  in  contact  below  with  the  diaphragm.  It 
presents  two  parts,  which,  though  not  marked  off  by  any  precise  line 
of  division,  yet  differ  in  size  and  form.  One  of  these,  large,  somewhat 
quadrangular,  and  composed  of  very  thin  walls,  occupies  the  interval 
between  the  two  venae  cavae,  so  as  to  receive  directly  the  blood  which 
they  convey;  hence  it  is  named  sinus  venosus,  and  also  atrium.  The 
other  part  forms  a small  conical  pouch  (fig.  208,  c),  which  projects 
forwards  and  to  the  left,  between  the  right  ventricle  {T)  and  the  aorta  (/), 
like  an  appendage  to  the  general  cavity:  it  is  sometimes  named  “auri- 
cular appendage,”  but  more  frequently  auricula,  or  the  “proper  auricle,” 
from  its  resemblance  in  shape  to  a dog’s  ear.  It  is  triangular  in  form, 
compressed,  and  slightly  dentated  at  its  border.  Its  walls  are  thicker 
and  more  muscular  than  those  of  the  sinus  venosus. 

The  external  surface  of  the  auricle,  unattached  in  the  greater  part 
of  its  extent,  is  prolonged  upwards,  forwards,  and  to  the  left  side  into 
its  auricular  appendage;  below  it  is  connected  with  the  right  ventricle, 
and  internally  and  posteriorly  with  the  left  auricle.  Into  its  upper  and 
posterior  corner  opens  the  vena  cava  superior  {d),  and  into  the  lower 
and  posterior  part  the  inferior  vena  cava  (fig.  209,  r). 

To  examine  its  interior,  an  incision  may  be  made  from  the  conflux 
of  the  vense  cavse  horizontally  across  its  anterior  wall,  and  from  the 
middle  of  this  cut  another  may  be  carried  upwards  into  the  supe- 
rior cava.  On  laying  open  the  cavity  of  the  auricle,  (fig.  210,  ?«,)  it 
is  seen  to  be  lined  throughout  by  a very  thin,  smooth,  transparent, 
shining  membrane,  similar  to  the  lining  membrane  of  the  veins,  with 
which  it  is  continuous.  The  inner  surface  of  the  sinus  venosus  is  for 
the  most  part  even,  but  the  interior  of  the  auricular  appendage,  and  of 
the  adjoining  anterior  wall  of  the  sinus,  is  marked  by  several  prominent 
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muscular  fasciculi,  run- 
ning  transversely,  and 
named  rnusculi  pecii- 
nati.  (o).  The  open- 
ing {h)  of  the  superior 
cava  {d)  into  the  auricle 
is  directed  downwards 
and  forwards,  whilst 
that  of  the  inferior 
cava  (r),  which  is  con- 
siderably larger  than  the 
other,  is  turned  upwards 
and  inwards  (?').  At  the 
angle  of  union  of  these 
two  veins  there  exists  in 
the  hearts  of  certain 
quadrupeds  a promi- 
nence of  the  inner  sur- 
face, which  was  named 
by  Lower  a tubercle, 
{tubercle  of  Lower.)  In 
the  human  heart  this 
elevation  is  so  little 
marked  as  scarcely  to 

„ , , . , . . , j j • deserve  the  name  as- 

Heart  placed  with  its  anterior  surface  upwards,  and  its  apex  . J + rpL  1 A 

turned  to  the  right  hand  of  the  spectator.  The  right  auricle  Signed  tO  it.  1 lie  leti 

and  right  ventricle  are  both  opened.  Paris  in  right  auricle: — and  posterior  side  of  the 

h.  Entrance  of  vena  cava  superior,  which  is  itself  marked,  d.  ^ J U tt. 

Inferior  cava,  marked  r,  has  a probe  passed  through  it  into  the  3-UriCle  IS  lormed  by  tfie 
auricle,  m.  The  smooth  part  of  the  auricle,  o.  Musculi  pec-  sevtum  auricularum,  a 
tinati,  seen  in  the  auricular  appendix  which  is  cut  open.  n.  ^ ■ , . , 

Eustachian  valve  placed  over  the  mouth  of  the  inferior  cava,  partition  WniCll  SCpa- 

i.  Fossa  ovalis,  or  vestige  of  the  foramen  ovale,  s.  Annulus  ratCS  it  from  thc  Icft 

ovalis.  The  probe  leading  from  s into  the  right  ventricle  passes  . i A , tL  1 
through  the  auriculo-ventricular  opening,  u.  Mouth  of  the  coro-  auriClC.  At  tUC  lOWCr 
nary  vein  Parts  in  ihe  right  ventricle,  in  which  the  other  end  part  of  this  SCptUm,  and 
of  the  probe,  from  s,  appears: — a.  Cavity  of  cenus  arteriosus,  ■ , u (L  . f 

leading  to  the  pulmonary  artery,  h.  1.  Convex  septum  between  aoove  inc  OriHCe  01 

the  ventricles,  c.  Anterior  segment  of  the  tricuspid  valve  con-  the  inferior  vena  cava, 
nected  by  slender  cords,  the  chordse  tendinese,  to  the  musculi  • . i i 

papiiiares,  e.  /.  The  aorta.  1®  Situated  an  oval  de- 

pression (i),  named  /bsjfl 

ovalis,  which  is  the  vestige  of  the  foramen  ovale  (figs.  220-1,  o) 
of  the  fcEtal  heart,  {vestigium  foraminis  ovalis^  and  indicates  the 
original  place  of  communication  between  the  two  auricles.  It  is 
bounded  above  and  at  the  sides  by  a prominent  ridge  or  border  (s), 
which  is  deficient  below,  and  is  called  annulus  ovalis — isthmus  Vieus- 


senii.  Between  the  highest  part  of  the  floor  of  the  depression  and  the 
corresponding  portion  of  the  annulus  there  sometimes  exists  a small 
slit,  which  leads  upwards  beneath  the  annulus  into  the  left  .auricle, 
forming  thus  an  oblique  and  valved  aperture  between  the  two  cavities. 
At  the  line  of  union  between  the  anterior  margin  of  the  inferior  cava 
and  the  auricle  is  situated  a thin  crescentic  membranous  fold  (n), 
called  the  Eustachian  valve,  which  crosses  over  the  mouth  of  the  vein. 
One  border  of  this  valve  is  convex,  and  is  continuous  with  the  wall  of 
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the  auricle  and  the  anterior  margin  of  the  venous  orifice.  The  other, 
which  is  free  and  concave,  ends  in  two  pointed  extremities  or  cornua; 
of  these,  the  left  cornu  is  attached  to  the  left  or  anterior  border  of  the 
annulus  ovalis,  whilst  the  right  extremity  is  lost  on  the  wall  of  the  au- 
ricle between  the  two  cavse.  The  Eustachian  valve  consists  of  a 
duplicature  of  the  lining  membrane  of  the  auricle,  containing  occa- 
sionally a few  muscular  fasciculi.  In  the  foetus,  this  valve  (fig.  220,  e) 
is  proportionably  large,  and  serves  to  direct  the  blood  of  the  inferior 
cava  towards  the  foramen  ovale;  whilst  in  afterlife  it  may  tend  some- 
what to  prevent  the  reflux  of  the  blood  into  the  inferior  cava.  In  the 
adult  it  is  comparatively  small,  but  varies  greatly  in  size  in  different 
cases.  It  is  often  cribriform  or  perforated  by  numerous  foramina,  and 
sometimes  it  is  reduced  to  a few  slender  filaments,  or  is  even  altogether 
wanting.  To  the  left  of  this  valve,  between  it  and  the  opening  into 
the  ventricle,  to  be  presently  noticed,  is  situated  the  orifice  of  the  large 
coronary  vein  (v),  protected  by  a semicircular  valve,  which  is  some- 
times double,  and  which,  though  figured  by  Eustachius,  is  ofien  named 
the  valve  of  Thebesius.  Besides  this  opening,  numerous  small  foramina 
may  be  observed  in  different  parts  of  the  auricle,  which  are  called 
foramina  Thebesii.  Some  of  them  are  little  recesses  closed  at  the 
bottom;  whilst  others  are  the  mouths  of  minute  veins,  {vencv  minimae 
cordis.)  Lastly,  in  the  floor  of  the  auricle,  and  situated  in  front  and 
to  the  left  of  the  inferior  cava,  is  a large  opening,  (indicated  by  the 
probe  drawn  from  near  s,)  leading  into  the  right  ventricle,  named  the 
right  auriculo-ventricular  opening.  It  is  of  an  oval  form,  and  at  least 
an  inch  in  diameter,  admitting  three  fingers  easily:  its  margin  is  sur- 
rounded by  a whitish  tendinous  ring  to  which  is  attached  the  base  of 
the  tricuspid  valve,  to  be  presently  described  with  the  right  ventricle. 

2.  The  right  or  anterior  ventricle  (figs.  208,  209,  /,)  occupies  the 
right  border  of  the  heart,  the  larger  part  of  its  anterior  surface,  and 
the  smaller  part  of  its  posterior  surface,  reaching  from  the  right  auricle 
to  the  apex.  Its  form  is  somewhat  pyramidal ; and  the  upper  and 
anterior  part  of  its  base,  which  is  turned  upwards,  forms  a conical 
prolongation,  named  infundibulum,  or  conus  arteriosus,  (fig.  208,  a,) 
from  which  the  pulmonary  artery  (k)  arises. 

To  examine  the  interior  of  this  ventricle,  it  is  best  to  reflect  upwards 
a V-shaped  flap,  made  in  its  anterior  wall,  (fig.  210.)  In  doing  this, 
it  will  be  found  that  its  muscular  parietes  are  much  thicker  than  those 
of  the  auricle,  and,  moreover,  that  they  are  thickest  at  the  base  of  the 
ventricle,  becoming  gradually  thinner  towards  its  point.  The  left  wall 
formed  by  the  septum  ventriculorum  (Z),  is  convex  and  bulges  into  the 
ventricular  cavity,  so  that  a cross  section  of  this  has  a crescentic 
figure,  (fig.  211,b)  The  interior  of  the  ventricle  is  lined  with  a thin 
membrane,  continuous  with  that  of  the  auricle  on  the  one  hand,  and 
with  that  of  the  pulmonary  artery  on  the  other.  The  inner  surface 
is  covered  with  a number  of  irregular  rounded  muscular  bands,  named 
columnae  carnece,  which  form  quite  a network  in  some  parts  of 
the  ventricle,  and  may  be  classified  into  three  kinds.  The  first  kind 
merely  form  slightly  prominent  ridges  on  the  walls  of  the  ventricle, 
being  attached  by  their  under  side  as  well  as  by  the  two  extremities ; 
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[Fig-.  211.  the  second  are  adherent  by  their  two 

ends  only,  and  are  free  in  the  rest  of 
their  extent ; whilst  the  third  kind  form 
three  or  four  bundles,  named  musculi 
papillares,  (fig.  210,  e,)  which  are  di- 
rected from  the  apex  towards  the  base 
of  the  ventricle,  and  end  in  small  tendi- 
nous cords,  chordcB  tendinece,  through 
which  they  are  connected  with  the 
segments  of  the  tricuspid  valve  (c). 
These  column®  came®  disappear  in 
the  conus  arteriosus,  where  the  sur- 

tricles  just  below  the  base  of  the  auricles,  face  is  SmOOth  and  even  (o). 

I,  1.  Section  of  ihe  right  ventricle.  2.  Right  o'!!  • i .l 

□uricuio-veniricuiar  opening  or  ostium  ve-  1 here  aie  two  Openings  in  the  right 
nosum.  3.  The  largest  fold  of  the  tricuspid  ventricle,  viz.,  the  auriculo- Ventricular 
valve.  4.  Depression  to  direct  the  blood  to  -i-  , j-  r it  • i . • i 

the  pulmonary  artery.  5.  l^unnel-shaped  Orihcc,  leading  flOm  the  right  aUlicle, 
enlargement  near  the  pulmonary  artery.  6.  and  the  arterial  Ol’ifice,  Conducting  tO 
Section  of  one  of  the  musculi  papillares  at-  ,i  , „ . „ rni  -i 

tached  by  the  chord®  lendinem  to  the  tricus-  pulmonaiy  artery.  1 he  CtUTlCHIO- 
pid  valve.  7,  8.  Other  columna;  came®,  ventricular  Opening,  (through  which, 
9.  Section  of  the  external  parietes  of  the  left  • r-  r, , r,  .i'  „ ^ J\  t 

ventricle.  10.  Section  showing  the  thick-  ^ fig-  210,  the  pfobe  IS  passed,)  ai- 
ness  of  the  ventricular  septum.  11.  Left  readv  Seen  from  the  auricle,  is  situated 


A transverse  section  of  the  top  of  the  ven- 


Ventricular  opening  of  the  aorta.  14,  15. 


in  the  base  of  the  ventricle  ; it  is  oval  in 


Musculi  papillares  of  the  mitral  valve— s.  form,  and  is  guarded  by  a large  valve, 

named,  from  its  tripartite  figure,  the 
tricuspid  valve  (valvul®  triglochines).  The  arterial  orifice,  which 
is  circular  in  form,  is  situated,  as  already  mentioned,  at  the  summit  of 
the  conus  arteriosus  {a) ; it  is  placed  in  front  and  to  the  left  of  the 
auricular  opening,  and  is  also  higher  up.  Its  orifice  is  guarded  by 
three  small  membranous  folds,  called  the  sigmoid  or  semilunar  valves. 
Between  these  two  openings  the  muscular  substance  of  the  heart  forms 
a prominent  rounded  ridge,  which  projects  into  the  ventricle,  and 
seems  to  mark  off  its  cavity  into  two  compartments, — one  immediately 
following  the  auricular  opening,  the  other  adjacent  to  the  arteriahorifiee, 
and  forming  the  funnel-shaped  portion  or  conus  arteriosus  previously 
mentioned. 

The  tricuspid  valve,  (fig.  210,  c)  consists  of  three  pointed  flaps  or 
segments,  of  a triangular,  or  rather  trapezoidal  shape,  formed  by  a. 
doubling  of  the  lining  membrane  of  the  auricle  and  ventricle,  contain- 
ing within  it  numerous  tendinous  fibres.  At  their  bases  these  segments 
are  continuous  with  one  another,  so  as  to  form  an  annular  membrane, 
and  are  thus  attached  to  the  tendinous  ring  around  the  margin  of  the 
auricular  opening ; in  the  rest  of  their  extent  they  lie  in  the  cavity  of 
the  ventricle,  having  the  chord®  tendine®  attached  to  their  free  margin 
and  outer  surface.  One  of  the  segments  is  turned  towards  the  septum 
of  the  ventricles,  another  is  placed  more  to  the  right,  against  the  ante- 
rior and  right  wall  of  the  cavity  ; whilst  the  third  and  largest  division 
of  the  valve,  lying  more  on  the  left,  is  interposed,  as  it  were,  between 
the  auricular  and  arterial  openings,  and  has  its  ventricular  surface 
directed  forwards  and  upwards.  The  chord®  tendine®,  already  re- 
ferred to,  arising  chiefly  from  the  musculi  papillares,  but  some  also 
from  the  wall  and  especially  the  septum  of  the  ventricle,  proceed  to 
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be  inserted  into  the  margins  of  the  valvular  segments,  and  also  into 
their  ventricular  surface,  i.  e.  the  one  turned  towards  the  ventricle. 
The  cords  arising  from  one  papillary  muscle  or  group  of  muscles  run 
up  in  the  angular  interval  between  two  adjacent  segments  of  the  valve, 
and,  diverging  from  each  other,  are  attached  to  both. 

The  structure  of  the  tricuspid  valve,  and  also  that  of  the  correspond- 
ing valve  in  the  left  ventricle,  named  the  mitral  valve,  and  especially 
the  mode  of  attachment  of  the  chordse  tendineae,  have  been  carefully 
studied  by  Kurschner.*  He  finds,  that,  between  the  three  principal 
segments  of  this  valve,  there  are,  though  not  constantly,  as  many 
smaller  intermediate  lobes.  The  middle  part  of  each  segment  is 
thicker  than  the  rest,  whilst  the  marginal  part  is  thinner,  more  trans- 
parent, and  jagged  at  the  edges.  He  further  states  that  the  papillary 
muscles  of  the  ventricle  are  arranged  into  three  groups.  The  chordre 
tendines  from  each  group  are  connected  some  with  the  two  adjacent 
principal  segments,  between  which  they  run,  and  some  with  the 
smaller  intermediate  lobe.  Three  kinds  of  cords  belong  to  each  seg- 
ment : a,  the  first  set,  generally  two  to  four  in  number,  and  proceeding 
from  two  different  muscular  groups,  or  from  one  group  and  the  wall 
of  the  ventricle,  run  to  the  base  or  attached  margin  of  the  segment, 
and  are  there  connected  also  with  the  tendinous  ring  around  the  auri- 
culo-ventricular  opening ; b,  the  second  set,  fqur  to  six  in  number,  and 
smaller  than  the  first,  proceed  also  from  two  adjacent  papillary  mus- 
cular groups,  and  are  attached  to  the  back  or  ventricular  surface  of 
each  segment  at  intervals  along  two  or  more  lines  extending  from  the 
points  of  attachment  of  the  tendons  of  the  first  oixler  at  the  base  of  the 
valve  to  near  its  free  extremity;  c,  the  third  set,  which  are  still  more 
numerous  and  much  finer,  branch  off  from  the  preceding  ones,  and  are 
attached  to  the  back  and  edge  of  the  thinner  marginal  portion  of  the 
valves.  Their  points  of  attachment  lie  in  straight  lines  proceeding 
from  the  insertions  of  the  tendons  of  the  second  order  to  the  margin  of 
the  valve.  Lastly,  it  may  be  remarked,  that  Kiirschner  has  confirmed 
the  observation  ofSenac,  that  muscular  fibres  may  be  found  passing 
down  into  the  segments  of  the  tricuspid  valve  from  the  parietes  of  the 
right  auricle. 

During  the  contraction  of  the  ventricle,  the  tricuspid  valve  is  applied 
over  the  opening  leading  from  the  auricle,  and  prevents  the  blood 
from  rushing  back  into  that  cavity.  Being  retained  by  the  chordae 
tendineae,  the  expanded  fiaps  of  the  valve  resist  the  pressure  of  the 
blood,  which  would  otherwise  force  them  back  through  the  auricular 
orifice  ; the  papillary  muscles,  contracting  as  the  cavity  of  the  ventricle 
itself  is  shortened  during  its  systole,  are  supposed  thus  to  prevent  the 
valves  from  yielding  too  much  towards  the  auricle,  which  might  have 
been  the  case  had  the  chordae  tendineae  been  longer,  and  fixed  directly 
into  the  wall  of  the  ventricle. 

The  semilunar  valves,f  placed  at  the  mouth  of  the  pulmonary  artery, 

* Wagner’s  HandwOrterbuch,  art,  “ Herztha,tigbeit.” 

t Tlie  form  and  structure  of  these  valves  is  precisely  similar  to  those  at  the  commence- 
ment of  the  aorta,  though  they  are  not  so  thick  and  strong.  The  letters  of  reference  intro- 
duced into  the  following  description  apply  to  the  aortic  valves,  fig.  213. 
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consist  of  three  semicircular  folds,  each  of  which  is  attached  by  its 
convex  border  to  the  side  of  the  artery  where  it  joins  with  the  ven- 
tricle, whilst  its  straight  border  is  free,  is  directed  towards  the  area  of 
the  vessel,  and  presents  in  its  middle  a small  fibro-cartilaginous  knot, 
called  nodulus,  or  corpus  Jlrantii,  (fig.  213,  c.)  These  valves  consist 
of  a duplicature  of  the  lining  membrane  with  enclosed  tendinous  struc- 
ture. Part  of  the  latter  runs  along  and  strengthens  the  free  margin  of 
the  valve,  and  is  there  attached  to  the  nodule.  Other  tendinous  fibres, 
again,  may  be  described  as  spreading  out  from  the  nodule,  and  extend- 
ing to  the  attached  border  of  the  valve,  occupying  its  whole  extent, 
except  two  narrow  lunated  portions  (e),one  on  each  side  of  the  nodule 
and  adjoining  the  free  margin  of  the  valve.  These  parts,  w'hich  are 
named  lunulce,  are  therefore  thinner  than  the  rest.  During  the  con- 
traction of  the  ventricle  the  valves  lie  against  the  sides  of  the  pulmo- 
nary artery,  and  allow  the  blood  to  flow  on  ; but  during  the  ventricular 
diastole,  when  the  column  of  fluid  in  the  pulmonary  artery  is  checked, 
and  is  partially  thrown  back  by  the  elasticity  of  the  coats  of  that 
vessel,  the  sigmoid  valves  spread  out  across  the  arterial  orifice,  and 
completely  close  it.  When  the  valves  are  thus  closed,  the  three 
nodules  meet  in  the  centre  of  the  vessel,  and  the  thin  lunated  parts  are 
closely  applied  by  their  opposed  surfaces  to  each  other,  and  are  held 
together  as  well  as  exempted  from  strain,  by  the  opposite  and  equal 
pressure  of  the  blood  on  either  side,  so  that,  the  greater  the  pressure, 
the  more  accurate  must  be  the  closure.  The  force  of  the  reflux  is  sus- 
tained by  the  stouter  and  more  tendinous  part  of  the  valve.* 

Beyond  the  sigmoid  valves  the  commencement  of  the  pulmonary 
artery  presents  three  slight  dilatations  or  recesses  in  its  wall,  one 
being  placed  behind  each  valve.  These  are  the  sinuses  of  Valsalva, 
which,  however,  are  much  more  marked  at  the  root  of  the  aorta. 

3.  The  left  auricle  occupies  the  left  and  posterior  part  of  the  base  of 
the  heart.  Like  the  right  auricle,  it  consists  of  a larger  portion,  named 
the  atrium  or  sinus  venosus,  and  of  an  auricular  appendix.  Thesmas 
of  the  auricle  is  to  a great  extent  concealed  by  the  pulmonary  artery 
and  the  aorta,  which  cover  it  in  front,  the  appendix  alone  being  visible 
without  detaching  those  vessels  or  inverting  the  position  of  the  heart 
(fig.  208,  o).  When  distended,  the  atrium  (fig.  210,  n)  is  four  sided, 
or  rather  cuboid  in  form.  In  front  it  rests  against  the  aorta  and  pul- 
monary artery  (fig.  208,/,  h)  ; behind,  on  each  side,  it  receives  two 
pulmonary  veins  (fig.  209,  c,  c),  those  of  the  left  lung  entering  very 
close  together.  On  the  right  it  is  in  contact  with  the  other  auricle 
(rn),  and  from  its  upper  and  left  side  projects  the  auricular  appendage 
(d),  which  is  narrower,  longer,  and  more  curved  than  that  of  the  right 
auricle;  the  margins  of  the  appendix  are  also  more  deeply  indented, 
and  its  point,  which  advances  forwards,  and  towards  the  right  side, 
rests  upon  the  root  of  the  pulmonary  artery. 

The  interior  of  the  appendix  presents  musculi  pectinati  similar  to 
those  in  the  right  side  of  the  heart,  but  the  cavity  of  the  sinus  venosus 
generally  (fig.  212,  a)  is  smooth;  besides  which,  its  walls  are  thicker 

* On  this  subject,  see  A.  Retzius  in  Muller’s  Archiv.,  1843,  p.  14. 
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than  those  of  the  right  auricle,  and  its  lining  membrane  is  less  trans- 
parent. Posteriorly  are  the  openings  of  the  pulmonary  veins  (c  c), 
two  on  each  side,  which  are  entirely  without  valves.  The  two  veins 
of  either  or  both  sides  may  unite  into  one  before  entering  the  auricle, 
whilst  in  other  cases  there  is  found  an  additional  opening  on  one  side. 
On  the  septum  between  the  auricles,  a slight  lunated  mark  or  depres- 
sion (e)  may  be  observed,  which  is  the  vestige  of  the  foramen  ovale, 
as  it  appears  upon  the  left  side.  The  depression  is  limited  below  by  a 
slight  crescentic  ridge,  the  concavity  of  which  is  turned  upwards. 
This  ridge  is  in  fact  the  now  adherent  border  of  a membranous  valve, 
which  is  applied  in  the  foetus  to  the  left  side  of  the  then  open  foramen 
ovale;  when  the  adhesion  of  this  valve  occurs  lower  down  than 
usual,  a small  pouch  is  left,  reaching  a variable  distance  from  the 
depression  ; and,  as  formerly  mentioned,  when  the  adhesion  is  im- 
perfect, a narrow  passage  perinanently  exists  between  the  two  auricles, 
throujih  which,  however,  unless  when  unusually  direct  and  open,  the 
blood  can  scarcely  be  supposed  to  pass.  Lastly,  in  the  lower  and 
fore  part  of  this  auricle  is  situated  the  left  auriculo-ventricular  opening, 
(indicated  by  the  probe  passed  from  e,)  to  the  margin  of  which  is 
attached  the  mitral  valve  of  the  left  ventricle.  It  is  of  an  oval  form, 
and  is  rather  smaller  than  the  corresponding  opening  between  the 
right  auricle  and  ventricle. 

4.  The  left  or  posterior  ventricle  occupies  the  left  border  of  the 
heart,  but  owing  to  the  obliquity  of  the  septum  between  the  ventricles, 
tonly  about  a third  of  its  extent  appears  on  the  anterior  surface  of  the 
organ,  the  rest  being  seen  behind,  (figs.  208,  209,  o.)  It  is  longer  than 
the  right  ventricle,  and  it  reaches  lower  down  at  the  apex  of  the 
heart.  The  cross  section  of  its  cavity  is  oval  (fig.  211,**),  not 
crescentic,  for  the  septum  on  this  side  is  concave.  To  expose  its 
interior,  two  incisions  may  be  made  through  its  walls,  parallel  with 
the  anterior  and  posterior  longitudinal  furrows  of  the  heart,  and 
uniting  near  the  apex.  On  raising  up  the  flap  so  formed,  the  great 
thickness  of  the  walls  of  this  ventricle  (fig.  212,  o o),  as  compared 
with  the  right,  is  conspicuously  seen,  the  proportion  between  them  in 
this  respect  being  as  3 to  1.  The  walls  are  thickest  towards  the 
widest  part  of  the  ventricle,  about  one-third  of  its  length  from  the 
base : from  this  point  they  become  thinner  towards  the  auricular 
opening  ; but  they  are  still  thinner  towards  the  apex,  which  is  the 
weakest  part.  The  lining  membrane  of  this  ventricle,  which  is  con- 
tinuous with  that  of  the  left  auricle  and  the  aorta,  is  usually  less 
transparent  than  that  of  the  right  ventricle,  especially  after  a certain 
age.  In  the  interior  of  the  cavity  are  found  columnse  carnese,  musculi 
papillares,  with  chordae  tendinese,  and  two  orifices  guarded  with  valves. 
The  columncB.  carnece,  like  those  of  the  right  side,  are  of  three  different 
kinds;  they  are,  on  the  whole,  smaller,  but  are  more  numerous  and 
more  densely  reticulated,  and  are  directed,  for  the  most  part  from  the 
base  to  the  point  of  the  heart.  Their  intersections  are  very  numerous 
near  the  apex  of  the  cavity,  and  also  along  its  posterior  wall,  but  the 
upper  part  of  the  anterior  wall  is  comparatively  smooth.  Two  large 
fleshy  eminences  {n  n),  musculi  papillares,  larger  than  those  of  the 
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Fig.  212.  Fig.  213. 


Fig.  212.  Heart  seen  from  behind,  and  having  the  left  auricle  and  ventricle  opened.  Parts  in 
left  auricle: — a.  Smooth  wall  of  auricular  septum,  c,  c,  c.  Openings  of  the  four  pulmonary 
veins,  d.  Left  auricular  appendage,  e.  Slight  depression  in  the  septum,  corresponding  lo  the 
fossa  ovalis  on  the  right  side.  A probe  is  seen  which  pas.ses  down  into  the  ventricle  through  the 
auriculo-ventricular  orifice.  Parts  in  left  ventricle  : — i.  Posterior  segment  of  the  mitral  valve, 
behind  which  is  the  probe  passed  from  the  left  auricle,  n,  n.  The  two  groups  of  musculi  papii- 
lares.  o.  Section  of  the  thick  walls  of  this  ventricle,  which  may  be  compared  with  that  of  the 
walls  of  the  right  ventricle,  fig.  210.  r.  Entrance  of  inferior  cava. 

Fig.  213.  Part  of  the  left  ventricle,  and  commencement  of  the  aorta  laid  open  to  show  the 
sigmoid  valves. — a.  Portion  of  the  aorta,  v.  Muscular  wall  of  left  ventricle.  1,  2,  3.  Semilunar 
or  sigmoid  valves,  c.  Corpus  arantit  in  one  of  them.  e.  Thin  lunated  marginal  portion  or  lunula 
s,  I,  1.  Sinuses  of  Valsalva,  t,  t.  Mouths  of  the  two  eoronary  arteries  of  the  heart,  m.  Anterior 
segment  of  the  mitra  valve,  the  fibrous  structure  of  which  is  continuous  above  with  the  aortic 
tendinous  zone,  opposite  the  attached  margin  of  the  sigmoid  valve,  marked  1.  Opposite  the 
valves,  2 and  3,  the  tendinous  zone  receives  below  the  muscular  substance  of  the  ventricle  v,  h. 
L.arger  chord®  tendineas.  o o.  Musculi  papillares. 

right  ventricle,  formed  of  lesser  bundles,  one  from  the  anterior,  the 
other  from  the  posterior  surface,  pass  upwards  and  terminate  each  in 
a blunted  extremity,  from  which  numerous  chordce  tendinece  branch 
off  to  be  inserted  into  the  edges  of  a large  valve  (i),  which  protects 
the  opening  leading  from  the  left  auricle.  This  opening  {left  auriculo- 
ventricular,  through  which  the  probe  descends)  is  placed  at  the  left 
and  posterior  part  of  the  base  of  the  ventricle,  behind  and  to  the  left 
of  another  orifice  (aortic)  which  leads  into  the  aorta.  It  is  surrounded 
by  a tendinous  margin,  to  which  the  valve  above  alluded  to  is  attached. 
This  valve  resembles  in  structure  the  tricuspid  valve  of  the  right 
ventricle,  but  it  is  much  thicker  and  stronger  in  all  its  parts,  and, 
moreover,  it  consists  of  only  two  pointed  divisions  or  segments,  con- 
tinuous at  their  attached  bases,  whence  it  is  named  the  bicuspid  or 
mitral  valve.  The  larger  of  the  two  segments  is  suspended  in  front 
of  the  other,  between  the  auricular  and  the  aortic  orifices.  There  are 
usually  two  smaller  lobes  at  the  angles  of  junction  of  the  two  principal 
segments,  more  apparent  than  those  of  the  tricuspid  valve.  The 
chordae  tendineae  are  attached  in  the  same  way  as  to  the  tricuspid 
valve,  but  they  are  altogether  stronger,  and  perhaps  less  numerous. 
A few  muscular  fibres  also  occur  in  this  valve.  (Kiirschner.)  The 
arterial  or  aortic  orifice  is  a smaller  circular  opening,  placed  in  front 
and  to  the  right  of  the  auriculo-ventricular  opening,  and  very  close  to 
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it,  being  separated  from  it  only  by  the  attachment  of  the  anterior 
segment  of  the  mitral  valve.  It  leads  to  the  aorta,  and  is  guarded  by 
three  valvular  semilunar  folds,  resembling  in  form  and  structure  those 
found  at  the  root  of  the  pulmonary  artery,  and  called,  like  them, 
sigmoid  or  semilunar  valves.  These  aortic  semilunar  valves  (fig.  213, 
1,2,  3)  are,  however,  thicker  and  stronger  than  those  of  the  right  side 
of  the  heart,  the  lunulas  (e)  are  more  strongly  marked  off,  and  the 
central  nodules,  or  corpora  Arantii  (c),  are  larger.  Their  structure 
and  mode  of  connexion  with  the  artery  will  be  presently  described. 
Behind  each  valve,  the  wall  of  the  aorta  (a)  is  dilated  into  three  almost 
hemispherical  pouches  (s,  t,  t),  named  the  sinuses  of  Valsalva,  from 
two  of  which  {t  t)  the  two  nutrient  arteries  of  the  heart  arise.  These 
sinuses  are  much  more  marked  than  those  at  the  root  of  the  pulmonary 
artery. 

STKUCTDRE  OF  THE  HEART. 

The  heart  consists  chiefly  of  muscular  tissue  which  is  attached  to 
certain  fibrous  structures,  and  is  covered  externally  by  a serous  coat, 
while  the  cavities  are  lined  by  a proper  membrane.  Its  walls  are  also 
supplied  with  blood-vessels,  absorbents,  and  nerves,  and  contain  more 
or  less  fat,  with  some  cellular  tissue. 

The  external  sei’ous  membrane  is  the  visceral  or  reflected  portion 
of  the  pericardium.  The  internal  covering,  or  endocardium,  is  a thin 
transparent  membrane,  differing  somewhat  on  the  two  sides  of  the 
heart.  On  the  left  side  of  the  heart  it  is  continuous  with  the  lining 
membrane  of  the  pulmonary  veins  and  aorta,  and  is  usually  found 
more  opaque  than  on  the  right  side,  w'here  it  is  prolonged  into  the 
veins  of  the  body  and  into  the  pulmonary  artery.  Like  the  corre- 
sponding membrane  of  the  arteries,  it  appears  to  be  more  liable  to 
disease  in  the  left  cavities  of  the  heart. 

According  to  Theile,  the  endocardium  is  very  thin  on  the  musculi  pectinati  of 
the  auricles  and  on  the  columnas  camese  of  the  ventricles.  It  is  thicker,  however, 
on  the  smooth  walls  of  the  auricular  and  ventricular  cavities,  and  on  the  musculi 
papillares,  especially  near  their  tips.  It  is,  on  the  whole^  thicker  in  the  auricles 
than  in  the  ventricles,  and  attains  its  greatest  thickness  in  the  left  auricle.  In 
both  auricles  the  endocardium  may  be  separated  into  two  layers ; one  superficial 
or  internal  and  thin,  the  other  deeper,  thicker,  and  composed  of  elastic  fibres  and 
cellular  tissue : this  deep  layer  is  not  prolonged  with  the  inner  one  upon  the 
valves  and  into  the  ventricles.  Purkinje  and  Raeuschel*  found  elastic  fibres 
beneath  the  endocardium,  in  both  auricles,  and  in  the  corpora  Arantii,  but  not  in 
the  ventricles. 

The  fibrous  structure  of  the  heart  consists  of  the  firm  rings  which 
surround  the  auriculo-ventricular  and  great  arterial  orifices,  of  the 
fibrous  tissue  already  mentioned  as  entering  into  the  formation  of  the 
different  valves,  and  also  of  the  chordce  tendineae.  All  of  these  fibrous 
structures  are  more  strongly  developed  on  the  left  side  of  the  heart. 
The  auriculo-ventricular  rings  serve  as  points  of  attachment  to  the 
muscular  substance  of  the  auricles  and  ventricles,  and  also  to  the  base 
;of  the  tricuspid  and  mitral  valves  and  to  some  of  their  tendinous  cords. 


VOL.  I. 


* De  Arteriarum  et  Venarum  Structura.  Breslau,  1836. 
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The  left  auricnlo-ventriciilar  ring  is  firmly  blended,  at  the  fore  part  of 
its  right  margin,  with  the  fibrous  structure  surrounding  the  aortic 
orifice ; and  behind  the  aortic  opening,  between  it  and  the  two  auriculo- 
ventricular  openings,  there  is  found  a fibro-cartilaginous  mass,  which 
is  connected  w'iih  the  several  fibrous  rings,  and  to  which  the  muscular 
substance  also  is  attached.  In  some  large  animals,  as  in  the  ox  and 
elephant,  there  is  a small  piece  of  bone  in  this  situation. 

Around  the  pulmonary  and  aortic  orifices  are  found  tendinous  rings 
to  which  the  commencement  of  the  large  vessel  is  fixed.*'  Each  of 
these  rings  is  formed  by  a fibrous  band  or  zone,  one  edge  of  which  is 
even,  and  gives  attachment  to  the  muscular  fasciculi  of  the  ventricle, 
whilst  the  other  is  scolloped  into  three  deep  semilunar  notches,  and  is 
firmly  fixed  to  the  middle  coat  of  the  large  artery.  The  semicircular 
margins  of  the  notches  just  mentioned  are  much  thicker  and  stronger 
than  the  rest  of  the  tissue,  and  from  the  small  depth  of  the  tendinous 
zone  the  notches  descend  nearly  through  to  its  ventricular  edge,  almost 
reaching  the  muscular  substance,  w'hich,  indeed,  is  attached  to  the 
middle  of  the  stout  tendinous  semicircular  margins.  The  middle  coat 
of  the  artery  presents  a festooned  border,  divided  into  three  convex 
semicircular  segments,  which  are  received  into  and  attached  to  the 
corresponding  notches  of  the  tendinous  ring.  In  this  part  of  the  artery 
its  middle  coat  is  thinner,  and  the  sides  of  the  vessel  are  slightly  dilated 
to  form  the  sinuses  of  Valsalva.  It  is  further  to  be  observed,  that  the 
fibres  of  the  middle  coat  have  here  a peculiar  arrangement ; for,  instead 
of  being  all  annular,  they  appear  to  diverge  from  the  projecting  points 
of  the  tendinous  ring,  and  spread  out  upwards  and  laterally  upon  the 
walls  of  the  vessel.  In  the  same  situation  the  external  or  cellular  coat 
of  the  artery  is  also  thin,  but  the  connexion  of  the  vessel  to  the  heart 
is  strengthened  by  the  serous  layer  of  the  pericardium  without  and  by 
the  endocardium  within.  Moreover,  the  convex  or  attached  borders 
of  the  semilunar  valves  are  also  connected  with  the  inner  surface  of 
the  upper  notched  border  of  the  arterial  fibrous  ring ; that  is  to  say,  a 
semilunar  fold  of  the  lining  membrane  is  projected  inwards  along  the 
margin  of  each  semilunar  notch  to  form  the  valve,  and  the  tendinous 
structure  contained  within  it  is  continuous  with  that  of  the  ring.  Lastly, 
it  must  be  remarked,  that,  on  the  left  side  of  the  heart,  the  tendinous 
zone  of  the  aortic  orifice,  whilst  it  gives  attachment  to  the  aorta  and 
the  semilunar  valves  above,  is  continuous  below,  in  the  posterior  part 
of  its  circumference,  not  with  the  muscular  substance  of  the  left  ven- 
tricle, but  with  a part  of  the  anterior  segment  of  the  mitral  valve. 
(Fig.  213.) 

MUSCULAR  FIBRES  OF  THE  HEART. 

The  muscular  substance  of  which  the  walls  of  the  heart  are  princi-, 
pally  composed  consists  of  bands  of  fibres,  arranged  in  an  intricate 
manner,  and  connected  together  by  a very  fine  filamentous  cellular 
tissue,  so  small  in  quantity  that  its  existence  has  been  denied.  The 

* The  mode  in  which  the  two  great  arteries  are  attached  has  been  earefully  e.xarnined. 
described,  and  figured  by  Dr.  John  Reid.  Cyclop.  Anat.  and  Physiology,  art.  Heart,  p.  587. 
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muscular  fibres  belong  to  the  involuntary  class,  but  are  of  a deep  red 
colour,  and  are  marked  with  transverse  striae. 

The  fibres  of  the  auricles  are  independent  of  those  of  the  ventricles, 
the  two  sets  being  connected  together  only  by  the  intervention  of  the 
fibrous  rings  around  the  auriculo-ventricular  orifices;  so  that  when 
these  rings  are  destroyed  by  boiling  a heart  for  some  hours,  the  auri- 
cles may  be  easily  separated  from  the  ventricles. 

Fibres  of  the  auricles. — These  consist  of  a superficial  set,  common 
to  both  cavities,  and  of  deeper  fibres  proper  to  each.  1.  The  super- 
ficial common  or  transverse  fibres  (fig.  2\^,  a a h ; 215,  ah)  run 
transversely  over  both  sinuses,  near  the  base  of  which,  especially  on 
the  anterior  surface,  they  are  most  distinctly  marked.  They  form 
only  a thin  and  incomplete  layer:  those  near  the  surface  are  longer 
than  those  which  lie  deeper;  some  of  them  pass  into  the  interauricular 
septum  (fig.  215,  e).  The  deeper  fibres,  which  are  proper  to  each 
auricle,  consist  of  two  sets,  viz.  the  looped  and  the  annular  fibres.  2. 
The  looped  fibres  (fig.  2\^,  c c,  p r ; 215,  c c)  pass  over  the  auricle 
and  are  attached  by  both  extremities  to  the  corresponding  auriculo- 
ventricular  rings.  3.  The  annular  fibres  encircle  the  auricular  ap- 
pendages (fig.  214,  n m)  from  end  to  end,  some  longitudinal  fibres 
running  within  them.  These  annular  fibres  also  surround  the  en- 
trances of  the  venas  cavas  and  coronary  vein  on  the  right  (fig.  214, 
215,  V v),  and  of  the  pulmonary  veins  {d  d)  on  the  left  side  of  the 


Fig.  214.  Anterior  view  of  the  auricles,  showing  the  arrangement  of  their  muscular  fasciculi. 
(Gerdy.) — a,  a,b.  The  superficial  or  transverse  fibres,  forming  an  incomplete  layer,  more  nume- 
rous near  the  base  of  the  auricles,  a a ; and  opening  to  embrace  the  veins,  v,  d,  and  the  auricular 
appendices,  m n.  c c.  Deeper  layer,  or  looped  fibres  of  left  auricle,  p,  r.  Looped  fibres  of  right 
auricle,  n.  Right,  and  »i,  left  auricular  appendix,  surrounded  by  the  annular  fibres,  v.  Vena 
cava  superior,  d.  Pulmonary  veins,  s.  Arterial  orifices  for  pulmonary  artery  and  aorta,  x. 
Right,  and  y,  left  ventricle. 

Fig.  215.  Posterior  view  of  auricles,  showing  the  muscular  fasciculi.  (Gerdy.) — a.  Superficial 
or  transverse  fibres  passing  to  the  septum  auricularum  at  e.  c.  Looped  fibres  of  left  auricle,  d. 
The  two  left  pulmonary  veins;  the  two  right  veins  are  seen,  but  are  not  marked,  k.  Looped 
fibres  of  right  auricle,  v,  v.  Venae  cavse  superior  and  inferior,  entering  right  auricle,  x.  Right, 
and  y,  left  ventricle. 


Fig.  214. 


Fig.  215. 
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heart, — the  muscular  fibres  extending  for  some  distance  from  the 
auricle  upon  the  veins,  especially  upon  the  superior  vena  cava  and  the 
pulmonary  veins. 

Fibres  of  the  ventricles. — The  muscular  fibres  of  the  ventricles  have 
a much  more  intricate  arrangement,  which  has  in  a great  measure 
baffled  all  the  attempts  yet  made  to  unravel  it.  We  shall  here  con- 
fine ourselves  to  a very  brief  statement  of  what  is  most  generally  re- 
ceived. 

In  the  first  place,  it  may  be  observed,  that,  as  in  the  case  of  the 
auricular  fibres,  some  of  the  ventricular  muscular  bands  are  common 
to  both  ventricles,  whilst  others,  which  are  principally  found  at  or 
near  the  base  of  the  heart,  belong  exclusively  to  one  ventricle.  It 
further  appears  that  most  of  the  fibres  are  connected  by  both  ends  to 
the  auriculo-ventricular  fibrous  rings,  either  directly  or  by  means  of 
the  chordae  tendineae;  some  of  them,  however,  are  inserted  into  the 
fibrous  zones  around  the  arterial  openings.  The  length  of  these  ven- 
tricular fibres  accordingly  varies  in  different  bundles.  As  to  direc- 
tion, a few  of  them  only  have  a longitudinal  course ; the  greater  num- 
ber run  obliquely  or  spirally  across  the  ventricles,  and  even  form 
twisted  loops  towards  the  point  of  the  heart,  whilst  the  deeper  fibres 
become  more  and  more  transverse,  and  at  length  assume  almost  a 
circular  direction. 

Twisted  or  spiral  fibres. — These  are  disposed  in  a succession  of 
layers  of  various  thickness.  The  superficial  fibres  on  tbe  fore  part  of 
the  ventricles  (fig.  216,  a,  b)  run  in  an  oblique  direction  from  above 
downwards,  and  from  right  to  left,  whilst  those  seen  on  the  back  of 
the  heart,  where,  however,  they  become  more  vertical,  incline  from 

left  to  right.  Hence  the  entire 


Fig.  216. 


arrangement  of  these  outer  fibres 
is  spiral,  as  may  be  best  seen  at 
and  near  the  point  of  the  heart. 
These  superficial  fibres  are  longer 
than  those  which  are  seated  next 
beneath  them ; and  it  is  found, 
that,  on  reaching  the  apex  of  the 
heart,  they  coil  round,  and  dipping 
in  beneath  the  border  of  the  next 
deeper  and  shorter  set,  (as  at  d,) 
pass  into  the  interior  of  the  ventri- 
cles, and  then  ascending,  spread 
out  upon  the  inner  surface  of  tho.so 
cavities.  As  they  are  about  to 
penetrate  at  the  apex  of  the  heart, 
they  are  arranged  in  a whorl. 

Oblique  fibres- of  the  right  ventricle.  6.  Left  called  the  vortcx  (as  represented 
ventricle.  c.  Anterior  lonsfitudinal  furrow,  • ^ \ t 

into  which  most  of  the  fibres  appear  to  pene-  figure  at  c).  In  this  Situation 

trate,  though  a few  pass  across,  d.  The  super-  the  Coiling  fibres  in  3 boilcd  heart 
ficial  fibres  turning  round  to  reach  the  interior  l a,  fn  iav 

of  the  ventricles,  and  forming  the  vortex,  e.  Uniavellea  SO  aS  TO  lay 

open  the  point  of  the  left  ventricle 
without  tearing  a single  fibre.  The  cavity  of  the  right  ventricle  is 


Superficial  muscular  fibres  of  ventricles, 
shown  from  the  front  in  a heart,  after  boiling 
and  removal  of  the  serous  coat.  (Reid.) 
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afterwards  reached  in  the  same  way.  (Reid.)  Those  fibres  which 
lie  immediately  beneath  the  superficial  set  have  a similar  arrange- 
ment; that  is,  they  turn  round  the  lower  border  of  those  which  are 
still  deeper,  and  so  on,  forming  shorter  and  shorter  loops ; the  more 
superficial  including,  as  it  were,  the  deeper  loops.  Having  reached 
the  interior  of  the  ventricles,  they  pass  up  to  form  the  walls,  the  sep- 
tum, and  the  musculi  papillares  of  those  cavities,  and  are  ultimately 
fixed  to  the  auriculo-ventricular  tendinous  rings,  either  at  once  or 
through  the  intervention  of  the  larger  chordae  tendineae.  In  conse- 
quence of  the  preceding  arrangement,  some  anatomists  have  repre- 
sented the  fibres  of  the  ventricles  as  consisting  of  a middle  layer,  in- 
complete at  the  apex,  and  of  an  external  and  internal  layer,  which 
are  continuous  with  each  other  at  the  apex,  through  the  aperture 
there  left  in  the  middle  layer.  According  to  Dr.  John  Reid,  to  whose 
description  reference  has  already  been  made,  even  the  intermediate 
fibres  (or  the  middle  layer)  have  a similar  arrangement  to  those  which 
cover  them,  that  is,  the  more  superficial  turn  in  beneath  the  still  shorter 
and  deeper  bands. 

Some  of  this  spiral  set  of  fibres  pass  in  or  out  at  the  interventricular 
furrows  before  and  behind,  and  then  turn  round  one  or  the  other  ven- 
tricles ; but  others  pass  over  the  furrows  and  embrace  both  cavities. 
Comparatively  few  fibres  pass  across  the  anterior  longitudinal  furrow 
(c).  Part  of  the  fibres  which  join  in  forming  the  vortex  {d  e),  appear 
to  come  out  of  the  anterior  fissure  (c).  On  tracing  these  back  into 
the  fissure,  they  are  seen  to  be  dovetailed,  as  it  were,  with  fibres  from 
the  right  ventricle,  which  may  be  traced  into  the  same  fissure,  and 
then  they  take  an  almost  longitudinal  direction  in  the  septum,  contri- 
buting especially  to  form  its  right  part,  and  extending  as  far  as  its 
base.  (Reid.) 

Circular  fibres. — Near  the  base  of  each  ventricle  there  are  found 
nearly  circular  fibres,  which  dip  into  the  anterior  or  posterior  longitu- 
dinal furrows,  or  pass  across  to  the  opposite  side,  and  then  entering 
the  substance  of  the  ventricle,  turn  up  towards*the  tendinous  rings  at 
the  base.  More  of  these  fibres  cross  over  the  posterior  than  the  ante- 
rior furrow ; when  these  latter  are  removed,  the  two  ventricles  may, 
with  very  little  force,  be  separated  from  each  other. 

The  deepest  fibres  of  all  are  also  circular,  or  nearly  so.  Towards 
the  base  of  the  ventricles  they  form  imbricated  bands,  both  ends  of 
which  turn  upwards  to  reach  the  tendinous  rings.  Some  of  these 
embrace  both  ventricles,  but  the  innermost  only  one. 

Vessels  and  nerves. — The  substance  of  the  heart  receives  its  blood 
through  the  two  coronary  arteries.  All  its  veins  terminate  in  the 
right  auricle;  besides  the  great  cardiac  or  coronary  vein,  (seen  in  fig. 
209,)  and  another  principal  branch,  there  are  two  smaller  orders  of  ' 
veins  which  will  be  described  hereafter.  The  cardiac  nerves  given 
off  by  the  cardiac  plexuses  appear  rather  small  in  comparison  with 
the  bulk  of  the  organ : they  are  derived  partly  from  the  spinal  and 
partly  from  the  sympathetic  system.  Besides  the  large  ganglia  in  the 
cardiac  plexuses  at  the  base  of  the  heart,  the  nerves  present  minute 
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ganglia  at  difierent  points  along  their  course  in  its  substance : these 
have  been  figured  and  described  by  Remak.*^ 

WEIGHT  AND  DIMENSIONS  OF  THE  HEART. 

The  size  and  weight  of  the  heart,  the  thickness  of  its  walls,  the  capacity  of  its 
several  cavities,  and  the  width  of  its  great  orifices,  have  been  made  the  subject 
of  extensive  observation,  more  especially  with  the  view  to  determine  some  stand- 
ard dimensions  with  which  to  compare  the  deviations  occurring  in  disease. 

Size. — It  was  stated  by  Laennec,  as  the  result  of  his  experience,  that  the  heart 
in  its  natural  condition  is  about  equal  in  size  to  the  closed  hand  of  the  individual. 
This,  however,  is  but  an  imperfect  kind  of  comparison.  It  is  usually  said  to  be 
about  five  inches  long,  about  three  and  a half  in  its  greatest  width,  and  two  and 
a half  in  its  extreme  thickness  from  the  anteridl  to  the  posterior  surface  ; but  linear 
measurements  of  a flaccid  organ  like  the  heart  are  not  of  much  value. 

Weight. — The  average  weight  of  the  heart  in  the  adult  can  be  more  satisfac- 
torily determined  than  its  size,  although,  besides  the  differences  resulting  from 
sex,  it  ranges  between  rather  wide  limits,  depending  on  the  general  weight  of  the 
body. 

Its  mean  weight  has  been  stated  differently  at  10  oz.  (Meckel),  7 or  8 oz.  (Cru- 
veilhier),  oz.  (Bouillaud),  and  9 to  10  oz.  (Lobstein).  From  the  tables  of  Dr. 
Clendinning,  who  examined  its  weight  in  nearly  400  cases,  the  average  is  found 
to  be  9j  oz.  in  the  male,  and  8^  in  the  female.  Dr.  John  Reid  observes,  that  in 
an  athletic  male  it  would  be  expected  to  be  10  oz.,  but  in  a moderately  sized 
individual  about  8 oz.  More  recently  the  last-named  observer  has  published 
tablesf  which  appear  to  show  that  all  the  preceding  estimates  are  rather  too  low ; 
for  in  eighty-nine  adult  males,  between  twenty-five  and  fifty-five  years  of  age. 
(who  died  of  diseases  not  of  the  heart,)  the  average  weight  was  full  11  oz.,  ana 
in  fifty-three  females  under  similar  circumstances  the  average  was  full  9 oz.,— 
giving  a difference,  therefore,  of  2 oz.  between  the  sexes.$  Moreover,  the  meau 
weight  of  the  heart  in  twelve  previously  healthy  adult  males,  who  perished  by 
accidents,  was  found  by  Dr.  Reid  to  be  as  high  as  12^  oz.  T}xe prevalent  weights, 
as  deduced  from  the  tables  of  Drs.  Reid  and  Peacock,  are  from  10  to  12  oz.  in 
the  male,  and  from  8 to  10  oz.  in  the  female. 

The  weight  of  the  heart  maintains  some  general  proportion  to  that  of  the  body. 
According  to  Tiedemann  this  is  about  1 to  160  ; by  Clendinning  it  was  found  to 
be  1 to  158  in  males,  and  1 to  149  in  females;  and  by  Reid,  to  be  1 to  169  in  a 
series  of  thirty-seven  males,  and  1 to  176  in  twelve  females;  but  in  the  healthy 
males  dying  suddenly  the  ratio  was  as  1 to  173. 

It  was  shown  by  Clendinning  ( that  the  heart  continued  to  increase  in  weight 
up  to  an  advanced  period  of  life,  but  at  a comparatively  slower  rate  subsequently 
to  the  age  of  twenty-nine  years.  We  subjoin  his  results,  as  well  as  some  derived 
from  Reid’s  observations.  It  would  seem  from  both  tables  that  the  progressive 
increase  in  weight  is  more  marked  in  men  than  in  women. 


CLENDINNING. 

REID. 

Weight 

in  oz. 

Weight  in  oz. 

and  drms. 

Age  in  years. 

Males. 

Females. 

Age  in  ye.ars. 

Males. 

Females. 

15  to  29 

. . 8i  . . 

. 81 

16  to  20 

8-10  . . . 

. 613 

30  — 50  . . 

94  . . 

• 84 

20  — 30 

. ...  10-  4 . . . 

. 8- 

50  — 60  . 

. . 104  • • 

. 8 

30  — 40 

10-8  . . . 

. 9-  3 

60-4-  . 

..  10^  .. 

. 8 

40  — 50 

11-7  . . . 

. 9-  8 

50  — 60 

. . . . 1110  . . . 

. 9-14 

60  — 70 

12-6  . . . 

. 9-  5 

70-4- 

9-6  . . . 

. 12-  6 

Entirely  in  accordance  with  these  observations  upon  the  increase  of  the  heart’s 


* Froriep’s  Notizen,  1838,  p.  137  ; and  Muller’s  Archiv.,  1844,  p.  463,  taf.  xii. 
t bond,  and  Edin.  .Monthly  Journal  of  Med.  Science,  April,  1843,  p.  323. 
t These  results  are  confirmed  by  the  tables  since  published  by  Dr.  T.  B.  Peacock,  in  the 
same  journal,  in  1846. 

§ Medic.  Chir.  Transact.,  1838. 
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weight  according  to  the  age,  it  has  been  found  by  M.  Bizot*  that  this  organ  con- 
tinues to  enlarge  in  all  its  dimensions  as  life  advances,  viz.,  in  length,  breadth, 
and  thickness  of  its  walls.  The  greatest  increase  was  detected  in  the  substance 
of  the  left  ventricle  and  the  ventricular  septum. 

Thickness  of  the  walls. — Of  the  two  auricles  the  left  is  rather  the  thicker,  and  the 
left  ventricle  is  very  much  more  so  than  the  right.  The  ordinary  thickness  of  the 
right  auricle  is  stated  by  Bouillaud  to  be  1 line,  and  of  the  left  14  line. 

The  walls  of  the  left  ventricle,  as  compared  with  those  of  the  right,  have  been 
said  to  have  a proportionate  thickness  of  2 to  1 by  Laennec  and  Andral,  3 to  1 by 
Craveilhier,  and  4 or  even  5 to  1,  by  Scemmerrmg.  In  infancy  and  old  age  the 
ratio,  according  to  Andral,  is  as  3 or  4 to  1.  The  measure.ments  made  by  M. 
Bizot  on  this  point  are  very  precise.  In  the  adult  he  found  the  proportion  between 
the  two  ventricles  to  be  about  24  to  1. 

The  walls  of  the  right  ventricle  he  found  to  be  thickest  at  the  base,  from 
whence  they  gradually  become  thinner  towards  the  apex,  where  they  are 
thinnest.  In  the  left  ventricle,  on  the  contrary,  the  walls  are  thickest  in  the  mid- 
dle, thinner  at  the  base,  and  thinnest  at  the  apex.  The  annexed  table  indicates 
the  mean  thickness  of  the  ventricular  walls  in  lines,  from  the  age  of  sixteen  years 
upwards,  in  males  and  females : — 


Male 

Heart. 


Female 

Heart. 


Right  Ventricle.  Left  Ventricle.  Ventricular  Septum. 


Base 

. . . 4,*W\  . 



Middle.  . . 
Apex . . . . 

. . • 

122 
1 5U 

1,22  ■ ■ • 
1t4o  . . . 

. . . . 

q jTs" 

‘S' 



Base 

...  4? 

Middle.  . . 

■ • • 

1_3J 

...44  ., 

5 

Apex . . . . 

ous 

V J 20  ♦ • • 

...  3i|  . 

— 

Capacity  of  the  auricles  and  ventricles. — To  determine  with  precision  the  absolute 
and  relative  capacities  of  the  four  cavities  of  the  heart,  as  they  exist  during  life, 
is  impossible  ; and  their  capacity  is  so  much  influenced  by  their  different  states 
of  distension,  and  also  by  the  different  degrees  of  contraction  of  their  muscular 
walls  at  the  moment  of  death,  that  no  constant  numerical  relation  in  this  respect 
can  be  looked  for  between  them.  Hence  the  most  opposite  statements  prevail, 
especially  with  regard  to  the  size  of  the  ventricular  cavities. 

The  capacity  of  the  left  ventricle,  from  which  the  other  cavities  can  at  any  rate 
differ  but  little,  has  been  calculated  by  different  anatomists  at  14  fluid  ounces 
and  4 oz. ; it  probably  does  not  exceed  2 oz.,  which  is  the  quantity  usually  stated. 

The  auricles  are  generally  admitted  to  be  a trifle  less  than  the  ventricles. 
The  right  auricle  is  also  said  to  be  a little  larger  than  the  left,  in  the  pro- 
portion of  5 to  4.  (Craveilhier.)  With  regard  to  the  two  ventricles,  it  is  asserted 
by  some  that  the  right  is  really  larger  than  the  left  j by  others  (Lower,  Sabatier, 
Andral)  that  the  two  have  an  equal  capacity ; whilst  Cruveilhier,  who  judges 
from  the  effect  of  injections,  has  found  the  left  to  be  the  larger  of  the  two.  In 
the  ordinary  modes  of  death,  the  right  ventricle  is  always  found  more  capacious 
than  the  left,  and  this  is  probably  owing  to  its  being  distended  with  blood,  in 
consequence  of  the  cessation  of  the  circulation  through  the  lungs.  The  left  ven- 
tricle, on  the  other  hand,  is  found  nearly  empty.  There  are  reasons  for  believing, 
however,  that  during  life  any  difference  between  the  two  cavities  is  very  trifling, 
if  it  exist  at  all. 

Size  of  the  ventricular  openings. — ^The  right  auriculo-ventricular  opening,  and  the 
orifice  of  the  pulmonary  artery,  are  both  found  to  be  somewhat  larger  after  death 
than  the  corresponding  openings  on  the  left . side  of  the  heart.  Their  circumfe- 
rence given  in  inches  is  thus  stated  by  Bouillaud. f 

Auriculo-ventricular 
orificqs. 

Arterial  orifices. 


* Mem.  de  la  Soc.  Medic.  d’Observation  de  Paris,  tom.  i.  p.  262.  1836. 
t Trade  des  Malad.  du  Coeur,  tom.  i.  p.  52.  Paris,  1835. 


Right 

Max. 
. . 4 

Med. 
0 1 0 
^l2 

Min. 

3 .2- 

Left  

• • 3;" 

Right  (Pulmonary)  . . 

91  0 

Left  (Aortic) 

..  2/^ 

2/2 

2-^*- 
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\_Mechmisrfi  of  the  action  of  the  heart. — By  means  of  an  inherent  power  of  di- 
lating, which  is  called  the  diastole,  and  contracting,  called  the  systole,  the  heart 
is  tlie  great  agent  in  moving  or  producing  the  circulation  of  the  blood.  During 
the  diastole  of  the  auricles,  which  is  synchronous,  they  become  filled  with  blood 
rushing  in  from  the  venai  cava;  and  the  pulmonary  veins,  and  during  the  diastole 
of  the  ventricles,  which  is  also  synchronous  and  commences  immediately  upon 
tire  cessation  of  the  former  action,  and  is  isochronous  or  occurs  at  the  same  time 
with  the  systole  of  the  auricles,  they  are  filled  with  the  blood  from  the  latter,  and 
by  their  systole,  isochronous  with  a repetition  of  the  diastole  of  the  auricles,  the 
blood  is  forced  into  the  pulmonary  artery  and  aorta. 

The  right  half  of  the  heart  receives  only  dark  or  venous  blood,  and  hence  its 
denomination  of  venom  heart,  and  as  it  is  particularly  appropriated  to  sending  the 
blood  to  the  lungs,  it  is  also  called  the  pulmonary  heart ; while  the  left  half,  re- 
ceiving only  red  or  arterial  blood,  to  be  sent  throughout  the  body,  is  called  the 
arterial,  aortic,  or  systemic  heart.*  These  two  are  not  necessarily  connected  to- 
gether, but  are  fused  into  one  organ,  because  they  are  developed  from  a single 
vascular  sac  in  the  embryo ; and  it  may  be  considered  as  a provision  of  nature 
to  economise  space.  In  the  herbivorous  cetacea  the  ventricles  of  the  heart  are 
separated  by  a deep  fissure,  and  Hyrtlf  mentions  a case  in  the  Museum  at 
Prague,  of  an  anencephalous  foetus  in  which  the  heart  is  split  to  the  base  of  the 
ventricles,  and  Meckel  mentions  one  in  which  there  was  complete  division  of  the 
two  halves  of  the  heart. 

The  systole  of  the  auricles  is  followed  by  that  of  the  ventricles  almost  as  if  a 
contuiuous  action,  and  after  a very  short  interval  the  systole  of  the  auricles  again 
takes  place,  and  this  alternating  movement  is  such  that  each  compartment  of 
the  heart  contracts  and  dilates  about  seventy  times  in  the  minute. 

From  the  veins  being  unprotected  by  valves  at  their  orifices  in  the  auricles, 
during  the  systole  of  the  latter  a portion  of  the  received  blood  is  regurgitated  or 
thrown  back ; on  the  contrary,  the  blood  is  almost  wholly  driven  into  the  arteries 
during  the  systole  of  the  ventricles,  regurgitation  into  the  auricles  being  prevented 
by  the  valves  at  the  ostia  venosa.  The  valves  themselves  would  be  thrown  back, 
and  thus  allow  the  blood  to  pass,  if  the  chorda  tendinece  originating  from  the  mus- 
culi  papillares  were  not  attached  to  their  free  edge,  and  even  with  this  arrange- 
ment they  would  be  driven  back,  from  the  chordae  becoming  loose  during  the 
shortening  of  the  ventricles  consequent  upon  their  systole,  if  it  were  not  that  as 
the  ventricles  shorten  from  the  apex  towards  the  base  in  their  systole,  the  mus- 
culi  papiUares  partake  in  the  contraction,  and  thus  retain  the  valves  in  a fixed 
position,  like  the  line  of  a wind-swelled  sail  of  a vessel. 

Tile  different  thickness  or  strength  of  the  different  chambers  of  the  heart, 
depends  upon  the  resistance  to  the  passage  of  the  blood  and  the  distance  to 
which  it  is  to  be  sent,  hence  the  left  ventricle  is  the  thickest,  &c. 

During  the  diastole  of  the  ventricles  there  is  a disposition  to  regurgitation  of  the 
blood  from  the  arteries,  which  is  prevented  by  the  semilunar  valves  at  their 
orifices  being  closed  by  the  attempt,  and  at  the  next  systole  the  mass  of  blood 
driven  out,  communicates  an  impulse  to  the  column  of  blood  throughout  the 
whole  arterial  system,  and  produces  an  elongation  and  dilatation  of  the  elastic 
arteries  which  is  perceptible  to  the  feel,  and  is  known  as  the  “ beating  of  the 
pulse.” — J.  L.] 

DEVELOPMENT  OF  THE  HEART  AND  GREAT  BLOOD-VESSELS. 

The  Heart. — The  heart  first  appears  as  an  elongated  sac  or  dilated  tube  lying  at 

[*  The  term  of  pulmonary  heart  is  sometimes  applied  by  human  anatomists  to  the  right 
ventriele  and  left  auricle,  because  the  former  sends  the  blood  to,  and  the  latter  receives  it 
from  the  lungs ; and  the  systemic  heart,  to  the  right  auricle  and  the  left  ventricle : but  this 
is  not  a necessary  arrangement,  for  in  fishes,  the  blood  passes  at  once  from  the  brancbiee 
throughout  the  system;  and  in  mollusca,  it  passes  from  the  system  directly  to  the  lungs; 
and  analogy  therefore  teaches  us  that  the  right  half  of  the  heart  of  man  corresponds  to 
the  true,  physiological  pulmonary  heart  of  fishes,  and  the  left  half,  to  the  true,  physiolo- 
gical systemic  heart  o(  the  mollusca. — J.  L.] 

[t  Lehrbuch  der  Anatomic,  Prag.  1846.] 
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the  fore  part  of  the  embryo,  and  having  two  veins  connected  with  it  behind,  and 
a large  arterial  trunk  proceeding  from  it  in  front.  Very  soon  this  tube,  which  has 
contractile  walls,  becomes  curved  or  bent  upon  itself  like  a horseshoe,  and  pro- 
jects on  the  ventral  aspect  of  the  body. 

As  this  bending  increases  the  venous  end  approaches  the  arterial,  and  at  the 
same  time,  the  tube,  which  goes  on  growing,  becomes  divided  by  two  slight  con- 
strictions into  three  compartments,  opening  successively  into  each  other  (fig.  217). 
The  first  next  to  the  veins  (‘)  is  the  auricular  portion  (^),  the  one  following  is  the 
ventricular  (^),  and  the  last,  from  which  certain  arteries  proceed,  is  named  the 
arterial  bulb  (bulbus  arteriosus,^.  See  also  fig.  218,  a.  b.,  with  the  description.) 
From  the  arterial  bulb  five  vessels  arise  on  each  side,  and,  turning  round  the . 
pharyngeal  cavity,  meet  in  front  of  the  vertebrEe,  and  join  into  a single  vessel, 
which  is  the  future  thoracic  aorta.  These  vascular  arches  make  tlieir  appearance 

[Fig.  217.  Fig.  218. 


Fig.  217.  Heart  of  the  chick  at  the  45th,  65th,  and  85th  hours  of  incubation. — 1,  the  venous 
trunks — 2,  the  auricle — 3,  the  ventricle — 4,  the  bulbus  arteriosus.  (After  Dr.  Allen  Thomson.) 

Fig.  218.  Heart  of  a human  embryo  about  the  fifth  week.  A,  the  heart  opened  on  the  ab- 
dominal aspect : — 1,  the  bulbus  arteriosus.  2.  The  aortic  arches  which  unite  posteriorly  to  form 
the  aorta.  3.  The  auricle.  4.  The  opening  from  the  auricle  into  the  ventricle  (6),  which  is  laid 
open.  5.  The  septum  rising  from  the  lowest  part  of  the  cavity  of  the  ventricle.  7.  The  vena 
cava  inferior.  B.  The  same  heart  viewed  from  behind.  1.  The  trachea.  2.  The  lungs.  3.  The 
ventricle.  4,  5.  The  large  atrium  cordis  or  auricle.  6.  The  diaphragm.  7.  The  aorta  descen- 
dens.  8.  The  nervus  vagus.  9.  Its  branches.  10.  Continuation  of  the  nervus  vagus.  After 
Von  Baer.] 

in  succession  from  before  backwards,  and  never  all  co-exist,  for  those  which  first 
appear  become  obliterated  before  the  last  or  posterior  ones  are  formed.  This 
rudimenlS.ry  condition  of  the  heart  and  great  vessels  is,  to  a certain  degree,  ana- 
logous to  the  heart  and  branchial  vessels  of  fishes. 

In  the  mean  time,  the  auricular  portion  has  become  placed  behind  the  ventri- 
cular compartment,  and  relatively  to  that  cavity  considerably  enlarged.  More- 
over, two  little  pouches  appear  upon  it,  one  at  each  side,  which  form  the  future 
auricular  appendages.  The  walls  of  the  ventricular  portion  are  already  thicker 
than  the  rest. 

The  next  series  of  changes  consists  in  the  gradual  subdivision  of  the  single 
auricle,  ventricle,  and  arterial  bulb,  each  respectively  into  two,  to  form  the  right 
and  left  auricles,  the  right  and  left  ventricles,  and  the  pulmonary  artery  and  aorta. 

This  subdivision  commences  first  in  the  single  ventricular  portion  of  the  heart 
(fig.  218,“).  A small  notch  appears  externally  to  the  right  of  the  apex,  which 
goes  on  increasing  in  depth  for  some  weeks,  and  then  is  again  gradually  oblite- 
rated. In  the  mean  time,  about  the  fourth  week,  a septum  (“)  begins  to  arise  up 
internally  from  the  right  side  of  the  apex  and  anterior  wall  of  the  cavity,  and  pro- 
ceeds in  the  direction  of  the  base,  where  the  arterial  bulb  (')  leads  off ; and  about 
the  eighth  week  this  interventricular  septum  is  complete.  Traces  of  the  subdivi- 
sion of  the  auricular  portion  commence  early  in  the  form  of  a slight  constriction 
on  the  outer  surface,  which  marks  off  the  future  auricles,  the  left  being  at  first  the 
smaller  of  the  two  ; but  the  auricular  septum  is  not  begun  until  after  that  of  the 
ventricles  is  finished.  About  the  ninth  week  it  appears  growing  from  above  and 
behind  downwards  and  forwards,  and  at  length  comes  to  meet  and  coalesce  below 
with  the  rising  edge  of  the  interventricular  septum.  The  interauricular  septum, 
however,  remains  incomplete,  and  leaves  an  opening  in  the  middle  which  forms 
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the  foramen  ovale  (figs.  220-1,  o).  The  further  steps  in  the  separation  of  the 
auricles  are  connected  with  the  changes  which  take  place  at  the  entrance  of  the 
great  veins.  The  two  large  vessels  terminating  in  the  auricular  extremity  of  the 
heart  now  correspond  with  the  superior  and  the  inferior  vena  cava,  (fig.  220,  s,  c,) 
and  open  into  it  at  some  distance  apart.  At  first,  after  the  interauricular  septum  is 
partly  formed  above,  the  inferior  cava  opens  into  the  left  auricle,  which  is  the 
smaller  of  the  two,  and  for  some  time  there  is  no  valve  to  the  foramen  ovale. 
About  the  twelfth  week,  that  valve  rises  up  on  the  left  side  of  the  entrance  of  the 
vein,  which  thus  comes  to  open  into  the  right  auricle;  whilst  at  the  same  time 
the  separation  of  the  two  auricles  is  also  rendered  more  complete  by  the  gradual 
advance  of  the  valve  (u)  over  the  foramen  ovale,  but  the  passage,  nevertheless, 
continues  open  until  after  birth. 

Another  valvular  fold  is  developed  on  the  right  and  anterior  border  of  the  ori- 
fice of  the  inferior  cava,  between  it  and  the  superior  cava ; this  is  the  Eustachian 
valve  (e).  It  appears  to  continue  the  opening  of  the  inferior  cava  (c)  towards  the 
foramen  ovale,  (in  the  direction  of  the  probe  marked  b,)  and  directs  the  blood  of 
the  vein  through  that  passage. 

The  left  auricle  has  at  first  no  connexion  with  the  pulmonary  veins,  nor  has  it 
yet  been  ascertained  how  this  is  afterwards  established. 

As  the  interventricular  septum  is  approaching  the  base  of  the  heart,  that  is, 
about  the  seventh  or  eighth  week,  the  arterial  bulb  becomes  also  divided  by  an 
internal  partition,  meeting  from  opposite  sides,  into  two  vessels,  which  are 
slightly  turned  on  each  other,  and  are  so  adjusted  as  to  become  connected  one 
with  each  ventricle  : these  vessels  afterwards  constitute  the  commencement  of 
the  pulmonary  artery  and  of  the  aorta.  A furrow  subsequently  begins  on  the 
outside,  and  completes  the  separation  into  two  vessels. 

The  great  vessels. — Whilst  the  arterial  bulb  (diagram,  219,')  is  thus  converted 
into  the  commencement  of  the  pulmonary  artery  and  aorta,  the  five  vascular 
arches  already  described  as  arising  from  it  undergo  metamorphosis ; but  embry- 
ologists are  not  agreed  as  to  the  precise  way  in  which  this  takes  place. 

It  is  generally  admitted,  however,  that  the  fourth  arch  on  the  left  side  (®), 
(counting  from  before,)  which  receives  blood  from  the  aortic  division  of  the  bulb, 
is  persistent  and  continuing  to  enlarge,  eventually  becomes  the  arch  of  the  aorta. 
The  fourth  arch  on  the  right  side,  as  well  as  all  the  more  anterior  arches  on  both 
sides,  are  obliterated  to  a greater  or  less  extent,  but  certain  portions  of  them  re- 
maining pervious  and  connected  with  the  aortic  arch  (f)  are  supposed  to  form 

the  commencement  of  the  great  vessels  rising  from 
it  C,^).  The  fifth  pair  of  arches  (",“')  are,  according 
to  Baer,  connected  with  the  pulmonary  division  of 
the  bulb,  and  sending  ramifications  into  the  lungs, 
form  the  right  and  left  branches  of  the  pulmonary 
artery;  the  further  or  distal  portion  (“')  of  the  rigid 
arch  is  understood  to  be  obliterated,  whilst  the  cor- 
responding part  of  the  left  side  (“)  is  continued  into 
the  aorta  as  the  ductus  arteriosus. 

Rathke’s  statement  is  somewhat  different.*  Ac- 
cording to  him,  the  filth  arch  of  the  right  side  is 
wholly  obliterated.  The  right  division  of  the  arte- 
rial bulb  is  dilated  at  its  commencement  inio  the 
conus  arteriosus  of  the  right  ventricle,  and  by  its 
other  end  is  continued  into  the  fifth  arch  of  the  left 

Illiiatratea  Baer’s  view  of  the  side,  and  forms  the  commencement  of  the  pulmo- 
transformation  of  the  arterial  bulb  nary  artery.  From  this  arch,  near  its  commence- 
and  vascular  arches  in  manimife-  ment,  a branch  proceeds  to  the  lungs,  dividing  i.’do 

t^o,  uiid  forming  along  with  the  right  division  of 
suiting  Irom  the  division  of  the  ' . • , i ^ t 

arterial  bulb.  It.  Fourth  arch  of  '^e  arterial  bulb  the  pulmonary  artery  and  its  two 
left  side  remaining  as  arch  of  Ihe 

aorta.  4,  b.  Great  vessels  arising  from  it.  2,  2',  Fifth  pair  of  arches  sending  branches  into  the 
lungs  and  forming  Ihe  right  and  left  divisions  of  Ihe  pulmonary  arlery.  2'.  Furiher  porlion  of  die 
right  arch  obliterated.  2.  Corresponding  part  of  left  arch  joining  the  aorta  and  forming  tha 
ductus  arteriosus. 

* Muller’s  Archiv.  1843,  p.  276. 
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primary  divisions.  That  part  of  this  arch  which  is  beyond  the  origin  of  the 
vessel  sent  to  the  lungs  is  continued  into  the  aorta,  and  forms  the  ductus  arteriosus, 
a passage  which  continues  open  untd  after  birth. 

Valves. — The  development  of  the  auriculo-ventricular  and  sigmoid  valves  has 
not  been  satisfactorily  traced  in  the  heart  of  mammalia. 

Muscular  substance. — Originally  the  heart  is  composed  of  a mass  of  nucleated 
cells,  similar  in  character  to  those  which  primarily  constitute  the  other  organs 
of  the  body.  Muscular  tissue  is  subsequently  formed  in  it;  but  its  motion  com- 
mences and  proceeds  for  some  time,  whilst  it  is  yet  composed  of  cells  and  before 
any  fibres  appear. 


PECULIARITIES  OF  THE  FffiTAL  HEART  AND  GREAT  VESSELS. FCETAL  CIRCULATION. 

Position. — The  fetal  heart,  even  after  all  its  parts  are  formed,  continues  to  be 
placed  vertically  in  the  thorax  until  about  the  fourth  month,  when  the  apex 
begins  to  turn  towards  the  left  side,  so  as  to  give  it  an  oblique  position. 

Size. — As  compared  with  the  body  the  heart  is  very  much  larger  in  the  early 
fetus  than  at  later  periods  or  subsequently  to  birth.  At  one  time,  indeed,  it 
occupies  nearly  the  whole  thoracic  cavity.  At  the  second  month  its  weight  to 
that  of  the  body  is  said  by  Meckel  to  be  1 to  50  ; but  the  ratio  becomes  gradually 
reduced  to  1 to  120  at  birth.  In  the  adult  the  average  is  about  1 to  160. 

For  a long  period  the  auricular  portion  is  larger  than  the  ventricular,  and  the 
right  auricle  is  more  capacious  than  the  left ; but  towards  birth  these  peculiarities 
disappear,  and  the  ventricular  portion  becomes  the  larger  part  of  the  heart.  As 
to  the  ventricles  themselves,  the  right  is  at  first  the  smaller ; afterwards  it  be- 
comes the  larger  of  the  two,  and  at  birth  their  proportion  is  about  equal.  In  the 
right  ventricle  the  infundibulum  is  at  first  less  marked  than  afterwards. 

Structure. — For  a time  the  walls  of 
the  ventricles  are,  comparatively  speak-  Fig.  220. 

ing,  very  thick,  and  the  thickness  of 
both  is  about  the  same.  In  approaching 
the  full  period,  however,  the  left  begins 
to  be  the  thicker  of  the  two.  But  the 
two  chief  differences  in  the  internal 
economy  of  the  fetal  heart  are  the  com- 
munication which  exists  between  the 
two  auricles  by  the  foramen  ovale,  and 
the  large  size  of  the  Eustachian  valve. 

The  large  oval  orifice  named  the 
foramen  ovale  (figs.  220,  221,  o)  is  placed 
at  the  lower  and  back  part  of  the  auri- 
cular septum,  and  is  said  to  attain  its 
greatest  size  at  the  sixth  mouth.  The 
valve  (v)  by  which  it  is  more  or  less 
covered,  and  the  mode  in  which  it  is 
eventually  obliterated  after  birth,  have 
been  already  alluded  to  (p.  490).  Being 
developed  from  the  posterior  border  of 
the  entrance  of  the  inferior  cava,  the  ... 

valve  turns  off  that  orifice  from  the  left  four  months 

. -L,  -1  A . .1  the  right  auricle  bemff  laid  Open.  (Kilian.)— s', 

into  the  right  auricle.  At  the  same  Vena  cava  superior,  s.  Mouth  of  the  same  vein, 
time,  it  rises  up  on  the  left  side  (see  fig.  c.  Vena  cava  inferior,  b.  A probe  passed  along 
221)  of  the  rim  of  the  foramen  ovale,  that  vein  into  ihe  right  auricle,  behind  the  Eu- 
which  becomes  continuous  with  it  at  stachian  valve,  e,  and  on  the  right  aspect  of  the 

tbp  =;idp=i  but  fas  indicated  bvtbpnrnbp  foramen  ovale,  and  through  that 

me  sKies,  out  tas  muicatea  oy  me  prone  openings  left  auricle,  a.  The  right 

m both  figures)  remains  open  above  the  auriculo-ventricular  opening, 
free  margin  of  the  valve,  which  is  con- 
cave and  turned  upwards.  At  length  the  valve  passes  beyond  the  upper  part  of 
the  foramen  altogether ; and  even  then,  owing  to  its  position  on  the  left  side  of 
the  opening,  it  admits  the  passage  of  blood  from  the  right  to  the  left  auricle,  but 
not  in  the  reverse  direction.  This  valve  consists  of  a duplicature  of  the  lining 
membrane,  containing  a few  muscular  fasciculi  and  some  dense  cellular  tissue. 


492 


CIRCULATION  IN  FCETUS. 


The  formation,  connexions,  and  structure  of  the  Eustachian  valve,  which  is  very 
large  in  the  foetus  (fig.  220,  e),  have  been  already  described  (pp.  474,  490). 

The  pulmonary  artery  of  the  foetus,  (fig.  222,  p,)  in  passing  from  the  right  ven- 


Fiir  221. — Back  view  of  heart  of  same  foetus  at  four  months,  with  the  left  auricle  opened. 
(Kilian.) — c.  Inferior  cava,  through  which  the  probe  is  passed,  the  upper  end  reaching  into  the 
left  auricle  through  the  foramen  ovale,  o,  and  on  the  right  aspect  of  the  valve,  v,  which  is  seen 
to  be  applied  and  partly  affixed  to  the  left  margin  of  the  opening  or  foramen,  o.  e.  Left  auricular 
appendix  laid  open.  a.  Left  auriculo-veniricular  orifice. 

Fig  222. — Heart  of  an  infant  five  days  old.  Front  view.  (Kilian.) — a.  .4orta.  p.  Pulmonary 
artery,  d.  Ductus  arteriosus,  joining  the  termination  of  the  aortic  arch,  just  beyond  the  origin  of 
the  left  subclavian  artery. 

{ride,  first  gives  off  the  branch  to  the  right  lung,  and  then  appears  to  divide  into 
its  left  branch  and  the  short  but  wide  tube  named  the  ductus  arteriosus  (d).  This 
vessel,  which  is  nearly  as  wide  as  the  pulmonary  artery  itself,  is  the  size  of  a 
goose-quill  at  the  time  of  birth,  and  about  half  an  inch  long.  It  conducts  tlie 
chief  part  of  the  blood  of  the  right  ventricle  into  the  aorta  (a),  which  it  joins 
obliquely  at  the  termination  of  the  arch,  a little  below  the  origin  of  the  left  sub- 
clavian artery. 

Besides  the  usual  branches  of  the  descending  aorta  intended  to  supply  the  ab- 
dominal viscera  and  the  lower  limbs,  two  large  vessels,  named  hypogastric  or  tmbi- 
lical  arteries,  (see  diagram,  fig.  223,'")  arise  from  the  common  iliacs,  and  passing 
out  of  the  abdomen,  proceed  along  the  umbilical  cord,  coiling  round  the  umbilici! 
vein  ('),  to  reach  the  placenta.  The  commencement  of  each  of  these  vessels  after- 
wards forms  the  trunk  of  the  corresponding  internal  iliac  artery,  and,  from  their 
size,  they  might  even  be  regarded  in  the  foetus  as  the  continuations  of  the  coni  • 
mon  iliac  arteries  into  which  the  aorta  divides.  From  the  placenta  the  blood  is 
returned  by  the  umbilical  vein  ('),  which,  after  entering  the  abdomen,  com- 
municates by  one  branch  with  the  portal  vein  of  the  liver,  and  sends  another, 
named  the  ductus  venosus  ("),  to  join  the  vena  cava  inferior  (“),  as  more  fully 
described  in  the  account  of  the  vessels  of  the  liver. 

Course  of  the  blood  in  the  fatus. — The  right  auricle,  at  which  it  is  convenient  to 
commence,  receives  its  blood  from  the  two  vense  cavm.  The  blood  brought  by 
the  superior  cava  (fig.  223,''*)  is  simply  the  venous  blood  returned  from  the  head 
and  upper  half  of  the  body;  whilst,  on  the  other  hand,  the  inferior  cava  ("), 
which  is  comsiderably  larger  than  the  superior,  conveys  not  only  the  blood  from 
the  lower  half  of  the  body,  but  also  that  which  is  sent  back  from  the  placenta 
through  the  umbilical  vein  (').  This  latter  stream  of  blood  reaches  the  vena  cava 
inferior,  partly  by  the  ductus  venosus  direct  C),  and  partly  by  the  hepatic  veins 


Fig.  221. 


Fig.  222, 
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after  circulating  through  the  liver  in  connexion  with  the  blood  of  the  vena 
portae  (■* 

Now,  the  blood  of  the  superior  cava  ('^),  descending  over  the  Eustachian 
valve,  and  mixed  with  a small  portion  of  that  from  the  inferior  cava,  passes  on 
into  the  right  ventricle  (‘^),  and  is  thence  propelled  into  the  trunk  of  the  pulmo- 
nary artery  A small  part  of  it  is  then  distributed  through  the  branches  of 

that  vessel  to  the  lungs,  and  returns  by  the  pulmonary  veins  to  the  left  auricle ; 
but  by  far  the  larger  part  passes  through  the  ductus  arteriosus  (‘’)  into  the  aorta 
(‘®),  below  the  place  of  origin  of  the  arteries 

of  the  head  and  upper  limbs,  and  mixed  [Fig.  223. 

probably  with  a small  quantity  of  the  blood 
flowing  along  the  aorta  from  the  left  ven- 
tricle, descends  partly  to  supply  the  lower 
half  of  the  body  and  the  viscera,  but  prin- 
cipally to  be  conveyed  along  the  umbilical 
arteries  (*^)  to  the  placenta.  From  all 
these  parts  it  is  returned  by  the  vena  cava 
inferior,  the  vena  port®,  and  the  umbilical 
vein ; and,  as  already  noticed,  reaches  the 
right  auricle  through  the  trunk  of  the  in- 
ferior cava. 

The  foetal  circulation.  I.  The  umbilical  cord, 
consisting  of  the  umbilical  vein  and  two  umbilical 
arteries;  proceeding  from  the  placenta  (2).  3.  The 

umbilical  vein  dividing  into  three  branches;  two 
(4,4)  to  be  distributed  to  the  liver;  and  one  (5), 
the  ductus  venosus,  which  enters  the  inferior  vena 
cava  (6).  7.  The  portal  vein,  returning  the  blood 
from  the  intestines,  and  uniting  with  the  right 
hepatic  branch.  8.  The  right  auricle  ; the  course 
of  the  blood  is  denoted  by  the  arrow,  proceeding 
from  8 to  9,  the  left  auricle.  10.  The  left  ven- 
tricle; the  blood  following  the  arrow  to  the  arch  of 
the  aorta  (11),  to  be  distributed  through  the 
branches  given  off  by  the  arch  to  the  head  and 
upper  extremities.  The  arrow's  12  and  13,  repre- 
sent the  return  of  the  blood  from  the  head  and 
upper  extremities  through  the  jugular  and  subcla- 
vian veins,  to  the  superior  vena  cava  (14),  to  the 
right  auricle  (8),  and  in  the  course  of  the  arrow 
through  the  right  ventricle  (15),  to  the  pulmonary 
artery  (16).  17.  The  ductus  arteriosus,  which  ap- 

pears to  be  a proper  continuation  of  the  pulmonary 
artery  ; the  offsets  at  each  side  are  the  right  and  left 
pulmonary  artery  cut  off;  these  are  of  extremely 
small  size  as  compared  with  the  ductus  arteriosus. 

The  ductus  arteriosus  joins  the  descending  aorta 
(18,  18),  which  divides  into  the  common  iliacs,  and 
these  into  the  internal  iliacs,  which  become  the 
hypogastric  or  the  umbilical  arteries  (19),  and  return 

the  blood  along  the  umbilical  cord  to  the  placenta;  while  the  other  divisions,  the  external  iliacs 
(20),  are  continued  into  the  lower  extremities.  The  arrows  at  the  terminations  of  these  vessels 
mark  the  return  of  the  venous  blood  by  the  veins  to  the  inferior  cava. — W.] 


The  blood  of  the  inferior  cava  (“)  is  partly  distributed  with  that  of  the  superior 
cava  as  already  described,  but  the  larger  portion,  directed,  as  is  supposed,  by  the 
Eustachian  valve  through  the  foramen  ovale,  flows  from  the  right  (s)  into  the 
left  auricle  (°),  and  thence,  together  with  the  comparatively  small  quantity  of 
blood  returned  from  the  lungs  by  the  pulmonary  veins,  passes  into  the  left  ven- 
tricle C°),  from  whence  it  is  sent  into  the  arch  of  the  aorta  ("),  to  be  distributed 
almost  entirely  to  the  head  and  upper  limbs.  A certain  portion  of  it,  however, 
probably  flows  on  into  the  descending  aorta  and  joins  the  large  stream  of  blood 
from  the  ductus  arteriosus.  From  the  upper  half  of  the  body  the  blood  is  re- 
sumed by  the  branches  of  the  superior  cava  to  the  right  auricle,  from  which  its 
course  has  been  already  traced. 

Sabatier  was  of  opinion  that  no  mixture  of  the  two  streams  of  blood  from  the 
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two  vena  cavEE  took  place  in  the  right  auricle,  but  that  all  the  blood  of  the  infe- 
rior cava  went  into  the  left  auricle  and  ventricle,  whilst  that  of  the  superior  cava 
reached  the  right  ventricle.  He  thought,  however,  that  the  two  kinds  of  blood 
were  intermi.xed  at  the  junction  of  the  ductus  arteriosus  with  the  aorta.  The  en- 
tire separation  of  the  two  streams  of  blood  of  the  vense  cavEB,  as  supposed  by 
Sabatier,  is  not  generally  admitted  in  the  mature  fetus ; but  there  is  reason  to 
believe  that  it  does  take  place  in  earlier  stages.  In  fact,  the  inferior  cava,  as 
already  mentioned,  at  first  opens  into  the  left  auricle,  and  must  therefore  convey 
its  blood  immediately  into  that  cavity.  As  the  fetus  approaches  maturity,  more 
and  more  of  the  blood  of  the  inferior  cava  joins  the  stream  from  the  superior 
cava  ■ and,  indeed,  the  course  of  the  blood,  and  the  relative  position  of  the  veins, 
as  well  as  other  original  peculiarities  of  the  fetal  heart,  become  gradually- 
altered  to  prepare  the  way  as  it  were  for  the  more  important  changes  which  take 
place  at  birth. 

From  the  preceding  account  of  the  course  of  the  blood  in  the  fetus,  it  will  be 
seen,  that,  whilst  the  renovated  blood  from  the  placenta  is  principally  conveyed 
to  the  upper  or  cephalic  half  of  the  fetus,  the  lower  half  of  the  body  is  chiefly 
supplied  with  the  blood  which  has  already  circulated  through  the  head  and 
upper  limbs,  exhibiting  in  this  a certain  analogy  with  the  mode  of  circulation  in 
the  turtle  and  various  other  reptiles.  The  larger  portion  of  this  latter  stream  of 
blood,  however,  is  again  sent  out  of  the  body  to  be  changed  in  the  placenta. 
This  duty  is  principally  performed  by  the  right  ventricle,  which  after  birth  is 
charged  with  an  office  somewhat  analogous,  in  having  to  propel  the  blood 
through  the  lungs.  But  the  passage  of  the  placental  blood  is  longer  than  that 
of  the  pulmonary,  and  the  right  ventricle  of  the  fetus,  although  probably  aided 
by  the  left  in  the  placental  circulation,  also  takes  at  least  a large  share  in  the 
ordinary  circulation  through  the  lower  half  of  the  body ; and  hence,  perhaps,  the 
reason  why  the  right  differs  less  in  thickness  from  the  left  ventricle  in  the  fetus 
than  in  the  adult. 

Changes  after  birth. — The  immediate  changes  which  take  place  at  birth  consist 
of  the  sudden  cuttmg  off  of  the  placental  circulation  and  the  simultaneous  com- 
mencement of  an  increased  flow  of  blood  through  the  lungs,  which  then  perform 
their  office  as  respiratory  organs.  The  foramen  ovale,  the  ductus  arteriosus,  and 
the  other  circulatory  passages  peculiar  to  the  fetus  are  gradually  closed,  and  the 
right  and  left  cavities  of  the  heart  henceforth  cease  to  communicate  directly 
with  each  other.  According  to  Bernt,  the  ductus  arteriosus  begins  to  contract 
immediately  after  several  inspirations  have  taken  place : in  three  or  four  days  he 
sometifnes  found  it  closed ; on  the  eighth  day  it  was  obliterated  in  one  half  the 
cases  examined,  and  on  the  tenth  day  in  all.  The  foramen  ovale  appears  to  con- 
tinue open  a little  longer,  and  it  sometimes  remains  so  throughout  life,  as  already 
described  (p.  479).  The  umbilical  arteries,  the  umbilical  vein  and  the  ductus 
venosus  shrink  and  begin  to  be  obliterated  from  the  second  to  the  fourth  day  after 
birth,  and  are  generally  completely  closed  by  the  fourth  or  fifth  day. 


THE  BLOOD. 


PHYSICAL  AND  ORGANIC  CONSTITUTION. 


The  most  striking  external  character  of  the  blood  is  its  well-known 
colour,  which  is  florid  red  in  the  arteries,  but  of  a dark  purple  or 
modena  tint  in  the  veins.  It  is  a somewhat  clammy  and  consistent 
liquid,  a little  heavier  than  water,  its  specific  gravity  being  1052  to 
1057 ; it  has  a saltish  taste  and  a peculiar  faint  odour. 

To  the  naked  eye  the  blood  appears  homogeneous;  but  when  ex- 
amined with  the  microscope,  either  while  within  the  minute  vessels, 
or  when  spread  out  into  a thin  layer  upon  a piece  of  glass,  it  is  seen 
to  consist  of  a transparent  colourless  fluid,  named  the  “lymph  of  the 
blood,”  “liquor  sanguinis,”  or  “plasma,”  and  minute  solid  particles  or 
corpuscles  immersed  in  it.  These  corpuscles  are  of  two  kinds,  the 
red,  and  the  colourless:  the  former  are  by  far  the  most  abundant,  and 
have  been  long  known  as  “the  red  particles,”  or  “globules,”  of  the 
blood ; the  “ colourless,”  or  “ pale  corpuscles,”  on  the  other  hand, 
being  fewer  in  number,  and  less  conspicuous,  have  only  within  the 
last  few  years  been  generally  recognised  by  microscopic  observers. 
When  blood  is  drawn  from  the  vessels,  the  liquor  sangainis  separates 
into  two  parts; — into  fibrin,  which  becomes  solid,  and  a pale  yellow- 
ish liquid  named  serum.  The  fibrin  in  solidifying  involves  the  cor- 
puscles and  forms  a red  consistent  mass,  named  the  clot  or  crassa- 
mentum  of  the  blood,  from  which  the  serum  gradually  separates. 
The  relation  between  the  above-mentioned  constituents  of  the  blood  in 
the  liquid  and  the  coagulated  states  may  be  represented  by  the  sub- 
joined scheme : 


Red  corpuscles. — These  are  not  spherical,  as  the  name  “ globules,” 
by  which  they  have  been  so  generally  designated,  would  seem  to 
imply,  but  flattened  or  disk-shaped.  Those  of  the  human  blood  (fig. 
224,*,^)  have  a nearly  circular  outline,  like  a piece  of  coin,  and  most 
of  them  also  present  a shallow  cup-like  depression  or  dimple  on  both 
surfaces ; their  usual  figure  is,  therefore,  that  of  biconcave  disks. 
Their  magnitude  differs  somewhat  even  in  the  same  drop  of  blood, 
and  it  has  been  variously  assigned  by  authors;  but  the  prevalent  size 
may  be  stated  at  from  ^i^^uth  to  -jjooth  of  an  inch  in  diameter,  and 
about  one-fourth  of  that  in  thickness. 


Liquor  sanguinis 


Corpuscles 


Coagulated  blood. 
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Fig.  224. 


Fig.  225. 
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Fig.  224.  Red  corpuscles  of  human  blood,  magnified  about  five  hundred  diameters  (Wagner). 
1,  shows  depression  on  the  surface.  2.  A corpuscle  seen  edgeways.  3.  Red  corpuscles  altered 
by  exposure. 

Fig.  225.  Particles  of  frog’s  blood,  magnified  about  five  hundred  diameters.  1.  1.  Their  flat- 
tened face.  2.  A particle  turned  edgeways.  3.  A lymph  globule.  Blood  corpuscles  altered  by 
dilute  acetic  acid. 


In  mammiferous  animals  generally  the  red  corpuscles  are  shaped 
as  in  man,  except  in  the  camel  tribe,  in  which  they  have  an  elliptical 
outline.  In  birds,  reptiles,  and  most  fishes,  they  are  oval  disks  with  a 
central  elevation  on  both  surfaces,  (fig.  225,  from  the  frog,)  the  height 
and  extent  of  which,  as  well  as  the  proportionate  length  and  breadth  of 
the  oval,  vary  in  different  instances,  so  that  in  some  osseous  fishes  the 
elliptical  form  is  almost  shortened  into  a circle.  The  blood-disks  of 
the  lamprey  and  other  cyclostomatous  fishes,  are  circular  and  bicon- 
cave; thus  in  figure  exactly  resembling  those  of  man.  The  blood 
corpuscles  of  invertebrata,  though  they  want  the  red  colour,  are  also,  for 
the  most  part,  flattened  or  disk-shaped;  being  in  some  cases  circular, 
in  others  oblong,  as  in  the  larvae  of  aquatic  insects.  Sometimes  they 
appear  granulated  on  the  surface  like  a raspberry,  but  this  is  probably 
due  to  some  alteration  occurring  in  them. 

The  size  of  the  corpuscles  differs  greatly  in  different  kinds  of  ani- 
mals; it  is  greater  in  birds  than  in  mammalia,  and  largest  of  all  in 
the  naked  amphibia.  They  are  for  the  most  part  smaller  in  quadru- 
peds than  in  man;  in  the  elephant,  however,  they  are  larger,  being 
2Tut)th  of  an  inch,  which  is  the  largest  size  yet  observed  in  the  blood 
corpuscles  of  any  mammiferous  animal : the  goat  was  long  supposed 
to  have  the  smallest,  viz.  about  eirooth  of  inch;  but  Mr.  Gulliver 
has  found  that  they  are  much  smaller  in  the  Napu  musk-deer,  being 
less  than  y^iooth  of  an  inch  in  that  animal.  In  birds  they  do  not 
vary  in  size  so  much : from  Mr.  Gulliver’s  very  elaborate  tables  of 
measurement  it  appears  that  they  range  in  length  from  about 
to  of  an  inch;  he  states  that  their  breadth  is  usually  a little 

more  than  half  the  length,  and  their  thickness  about  a third  of  the 
breadth,  or  rather  more.  He  found  a remarkable  exception  in  the 
corpuscles  of  the  snowy  owl,  which  measure  yy'^iyth  of  an  inch  in 
length,  and  are  only  about  a third  of  this  in  breadth.  In  scaly  rep- 
tiles they  are  from  yg^oth  to  yyVoth  in  length ; in  the  naked  amphibia 
they  are  much  larger:  thus,  in  the  frog  they  are  yg^tJ^h  of  inch 
long,  and  yyVtjth  broad;  in  the  salamander  they  are  larger  still;  but 
the  largest  yet  known  in  any  animal  are  those  of  the  proteus,  which 
are  upwards  of  ^^yth  of  an  inch  in  length : the  siren,  which  is  so 
much  allied  to  the  proteus  in  other  respects,  agrees  with  it  also  in  the 
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very  large  size  of  its  blood  corpuscles ; they  measure  ^Is-th  of  an  inch 
in  length,  and  in  breadth.  In  the  skate  and  shark  tribe  the  cor- 

puscles resemble  those  of  the  frog,  in  other  fishes  they  are  smaller. 

From  what  has  been  stated,  it  will  be  seen  that  the  size  of  the 
blood  corpuscles  in  animals  generally  is  not  proportionate  to  the  size 
of  the  body;  at  the  same  time  Mr.  Gulliver  remarks,  that,  “if  we 
compare  the  measurements  made  from  a great  number  of  different 
species  of  the  same  order,  it  will  be  found  that  there  is  a closer  con- 
nexion between  the  size  of  the  animal  and  that  of  its  blood  corpuscles 
than  has  been  generally  supposed and  he  has  pointed  out  at  least 
one  example  of  a very  natural  group  of  quadrupeds,  the  ruminants,  in 
which  there  is  a gradation  of  the  size  of  the  corpuscles  in  relation  to 
that  of  the  body. 

Structure. — The  large  corpuscles  of  the  frog  and  salamander  can 
be  easily  shown  to  consist  of  a thin,  transparent,  vesicular  envelope, 
enclosing  an  apparently  solid  oval  nucleus  in  the  centre,  with  a quantity 
of  softer  red-coloured  matter  disposed  round  the  nucleus  and  filling  up 
the  space  between  it  and  the  envelope.  When  exposed  to  the  action 
of  weak  acetic  acid,  (fig.  225,^)  the  colouring  matter  is  speedily  ex- 
tracted, and  the  nucleus  becomes  distinct,  whilst  the  delicate  envelope 
is  rendered  so  faint  as  to  be  scarcely  visible ; but  its  presence  may  be 
still  made  obvious  by  adding  solution  of  iodine,  which  gives  it  colour 
and  opacity.  If  strong  acid  be  used,  the  envelope  will  at  length  be 
dissolved  entirely.  Pure  water  extracts  the  colour  and  distends  the 
vesicle  by  imbibition,  altering  its  shape  from  oval  to  round,  and  making 
the  nucleus  more  conspicuous.  Both  the  one  and  the  other  of  these 
reagents  sometimes  cause  the  envelope  to  burst ; the  nucleus  then  es- 
capes, and  the  structure  of  the  corpuscle  is  demonstrated  still  more 
plainly.  These  effects  are  caused  by  the  thinner  exterior  fluid  passing 
through,  by  endosmosis,  to  the  thicker  matter  within  the  vesicle ; and 
precisely  the  opposite  effect  may  be  produced  by  immersing  the  cor- 
puscles in  a fluid  of  a sufficiently  high  degree  of  concentration,  so  as 
to  cause  the  predominant  current  to  pass  from  within  outwards.  Ac- 
cordingly, on  using  a strong  solution  of  salt  or  of  sugar,  the  vesicles 
will  shrink  and  become  thinner ; and,  no  doubt,  the  variations  in  plump- 
ness which  the  corpuscles  often  naturally  present  are  owing  to  differ- 
ences in  the  degree  of  concentration  of  the  surrounding  liquid.  The 
nucleus  (fig.  225,®)  is  rather  more  than  a third  of  the  length  of  the 
corpuscles ; it  appears,  especially  after  being  exposed  to  the  action  of 
vinegar,  to  be  composed  of  tolerably  large  granules,  and,  when  so 
treated  at  least,  it  is  quite  free  from  colour.  The  envelope  appears  as 
an  exceedingly  fine,  homogeneous,  and  pellucid  membrane.  The 
coloured  contents  of  the  corpuscle  is  a pale  red  matter,  very  faintly 
granular ; it  surrounds  the  nucleus,  and  occupies  the  space  between  it 
'and  the  vesicular  envelope.  The  envelope  and  red  matter  are  obviously 
of  a soft  and  yielding  nature,  for  the  corpuscles  alter  their  shape  on 
the  slightest  pressure,  as  is  beautifully  seen  while  they  move  within 
the  vessels ; they  are  also  elastic,  for  they  readily  recover  their  original 
form  again.  It  must  be  remarked,  that  the  blood  corpuscles  when 
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viewed  singly  appear  very  faintly  coloured, and  it  is  only  when  collected 
in  considerable  quantity  that  they  produce  a strong  deep  red. 

A structure  consisting  of  envelope,  nucleus,  and  red  matter,  as  shown 
in  the  large  blood-disks  of  amphibia,  may  be  demonstrated  in  many 
other  instances,  and  by  analogy  has  been  inferred  to  exist  in  all,  man 
not  excepted.  But  the  existence  of  a nucleus  in  the  blood  corpuscles 
of  man  and  mammalia  is,  at  best,  extremely  doubtful;  and  few  inquirers 
have  been  able  to  satisfy  themselves  of  it  by  actual  observation.  Hew- 
son  and  Muller,  it  is  true,  believed  that  they  had  actually  seen  the 
nucleus  in  the  human  blood-disk,  and  that  they  could  demonstrate  its 
existence  by  the  action  of  water  (Hewson),  or  acetic  acid  (Muller); 
but,  although  the  human  corpuscle  changes  its  figure  and  loses  its 
colour  when  exposed  to  these  agents,  and  although  its  pellucid  vesicular 
envelope,  and  the  pale,  red,  soft  substance  contained  within,  can  be 
readily  shown,  yet  some  of  the  most  careful  observers  who  have 
recently  inquired  into  the  subject,  and  among  them  Mr.  Gulliver,  with 
whom  my  own  observations  would  lead  me  to  concur,  profess  not  to 
have  been  able  to  discover  a nucleus  by  any  mode  of  examination  they 
could  devise  ; others  deny  its  general  existence  in  the  human  blood 
corpuscles,  but  believe  it  is  present  in  a few  of  them. 

The  human  blood  corpuscles,  as  well  as  those  of  the  lower  animals, 
often  present  deviations  from  the  natural  shape,  which  are  most  pro- 
bably due  to  causes  acting  after  the  blood  has  been  drawn  from  the 
vessels.  Thus,  it  is  not  unusual  for  many  of  them  to  appear  indented 
or  jagged  at  the  margin,  when  exposed  under  the  microscope  (fig.  224,®) 
and  the  number  of  corpuscles  so  altered  often  appears  to  increase 
during  the  time  of  observation.  This  is,  perhaps,  the  most  common 
change;  but  they  may  become  distorted  in  various  other  ways,  and 
corrugated  on  the  surface;  not  unfrequently  one  of  their  concave  sides 
is  bent  out,  and  they  acquire  a cup-like  figure.  It  is  even  a question 
with  some  observers,  whether  the  biconcave  figure  which  the  corpuscles 
generally  present  may  not  be  due  to  a distention  of  the  circumferential 
part  of  an  originally  flat  disk.  Mr.  Gulliver  made  the  curious  dis- 
covery, that  the  corpuscles  of  the  Mexican  deer  and  some  allied  species 

present  very  singular  forms,  pro- 


Fig^.  226. 


Fig.  227. 


bably  in  consequence  of  exposure ; 
the  figures  they  assume  are  vari- 
ous, but  most  of  them  become 
lengthened  and  pointed  at  the 
ends,  and  then  often  slightly  bent, 
not  unlike  caraway  seeds. 

The  red  disks,  when  drawn 
from  the  vessels,  have  a singular 
tendency  to  run  together,  and  to 
Fig.  226.  Red  corpuscles  collected  into  rolls  cohere  by  their  broad  surfaces, 

p I , ...  so  as  to  form  by  their  aggrega- 

Fig.22/.  I file  corpuscles  of  human  blood,  mag-  . i-  j • i i m 

nified  about  five  hundred  diameters.  1.  Natural  tlOn  Cylindrical  COlumnS,  like  pilCS 
aspect.  2 and  3.  Acted  on  by  weak  acetic  acid,  or  rouleaUS  of  money,  and  the  I'olls 
which  brings  into  view  the  single  or  composite  -i  a i • • * „ 

nucleus.  ‘ or  piles  themselvcs  join  togelher 

into  an  irregular  network  (fig. 
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226).  In  a few  moments  after  this  has  taken  place,  a heaving  or 
slowly  oscillating  motion  is  observable  in  the  mass,  and  the  rolls  may 
then  become  broken  up,  and  the  corpuscles  more  or  less  completely 
disjoined  (Jones).  Generally  the  corpuscles  separate  on  a slight  im- 
pulse, and  they  may  then  unite  again.  The  nature  of  the  attraction 
exerted  between  the  corpuscles  is  doubtful ; but  it  may  be  remarked, 
that  the  phenomenon  will  take  place  in  blood  that  has  stood  for  some 
hours  after  it  has  been  drawn,  and  also  when  the  globules  are  im- 
mersed in  serum  in  place  of  liquor  sanguinis. 

Pale  or  Colourless  Corpuscles  (fig.  227). — These  are  comparatively 
few  in  number,  of  a rounded  and  slightly  flattened  figure,  rather  larger 
in  man  and  mammalia  than  the  red  disks,  and  varying  much  less  than 
the  latter  in  size  and  aspect  in  different  animals.  They  are  destitute 
of  colour,  finely  granulated  on  the  surface,  and  specifically  lighter  than 
the  red  corpuscles.  Water  has  little  effect  on  them;  acetic  acid  brings 
speedily  into  view  a nucleus,  consisting  sometimes  of  one,  but  more 
commonly  of  two  or  three,  rarely  four,  large  clear  granules  (fig.  227,^®); 
a delicate  envelope  at  the  same  time  comes  into  view,  which  becomes 
distended  so  as  to  augment  the  size  of  the  globule,  and  is  eventually 
dissolved,  the  nucleus  remaining. 

Liquor  Sanguinis,  or  Plasma. — This  is  the  pale  clear  fluid  in  which 
the  corpuscles  are  naturally  immersed.  Its  great  character  is  its  strong 
tendency  to  coagulate  when  the  blood  is  withdrawn  from  the  circu- 
lating current,  and  on  this  account  it  is  difficult  to  procure  it  free  from 
the  corpuscles.  Nevertheless,  by  filtering  the  slowly  coagulable  blood 
of  the  frog,  as  was  first  practised  by  Muller,  the  large  corpuscles  are 
retained  by  the  filter,  while  the  liquor  sanguinis  comes  through  in  per- 
fectly clear  and  colourless  drops,  which,  while  yet  clinging  to  the 
funnel,  or  after  they  have  fallen  into  the  recipient,  separate  into  a pel- 
lucid glassy  film  of  fibrin,  and  an  equally  transparent  diffluent  serum. 
When  human  blood  is  drawn  in  inflammatory  diseases,  as  well  as  in 
some  other  conditions  of  the  system,  the  red  particles  separate  from 
the  liquor  sanguinis  before  coagulation,  and  leave  the  upper  part  of  the 
liquid  clear.  In  this  case,  however,  the  plasma  is  still  mixed  with  the 
pale  corpuscles,  which,  being  light,  accumulate  at  the  top.  On  coagu- 
lation taking  place  in  these  circumstances,  the  upper  part  of  the  clot 
remains  free  from  redness,  and  forms  the  well-known  “ buffy-coat”  so 
apt  to  appear  in  inflammatory  blood.  Now,  in  such  cases,  a portion 
of  the  clear  liquor  may  be  taken  up  with  a spoon,  and  allowed  to 
separate  by  coagulation  into  its  fibrin  and  serum,  so  as  to  demonstrate 
its  nature.  Dr.  A.  Buchanan  has  pointed  out  another  method  of  sepa- 
rating the  liquor  sanguinis  from  the  red  corpuscles,  which  I have  re- 
peatedly tried  with  success:  it  consists  in  mixing  fresh-drawn  blood 
with  six  or  eight  times  its  bulk  of  serum,  and  filtering  through  blotting 
paper ; the  admixture  of  serum  delays  coagulation,  and  a great  part  of 
the  liquor  sanguinis,  of  course  diluted,  passes  through  the  filter,  and 
subsequently  coagulates. 

Coagulated  plasma,  whether  obtained  from  buffy  blood,  or  exuded 
on  inflamed  surfaces,  presents,  under  the  microscope,  a multitude  of 
fine  filaments  confusedly  interwoven,  as  in  a piece  of  felt;  but  these 
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are  more  or  less  obscured  by  the  intermixture  of  corpuscles  and  fine 
granules,  the  former  having  all  the  characters  of  the  pale  corpuscles 
of  the  blood.  The  filaments  are  no  doubt  formed  by  the  fibrin,  as  it 
solidifies  in  the  coagulation  of  the  liquor  sanguinis. 

Blood  may  be  fi'eed  from  fibrin  by  stirring  it  with  a bundle  of  twigs, 
which  entangle  the  fibrin  as  it  concretes. 

COAGULATION  OF  THE  BLOOD. 

In  explaining  the  constitution  of  the  plasma,  we  have  been  obliged 
so  far  to  anticipate  the  account  of  the  coagulation  of  the  blood.  The 
following  are  the  phenomena  which  usher  in  and  which  accompany 
this  remarkable  change.  Immediately  after  it  is  drawn,  the  blood 
emits  a sort  of  exhalation,  the  “halitus,”  having  a faint  smell;  in  about 
three  or  four  minutes  a film  appears  on  the  surface,  quickly  spreading 
from  the  circumference  to  the  middle;  a minute  or  two  later  the  part 
of  the  blood  in  contact  with  the  inside  of  the  vessel  becomes  solid, 
then  speedily  the  whole  mass;  so  that,  in  about  eight  or  nine  minutes 
after  being  drawn,  the  blood  is  completely  gelatinized.  At  about 
fifteen  or  twenty  minutes,  or  it  may  be  much  later,  the  jelly-like  mass 
begins  to  shrink  away  from  the  sides  of  the  vessel,  and  the  serum  to 
exude  from  it.  The  clot  continues  to  contract,  and  the  serum  to  escape, 
for  several  hours,  the  quickness  and  extent  of  the  process  varying  ex- 
ceedingly in  different  cases;  and,  if  the  serum  be  poured  off,  more  will 
usually  continue  to  drain  slowly  from  the  clot  for  twm  or  three  days. 

The  nature  of  the  change  which  takes  place  in  the  coagulation  of 
the  blood  has  been  already  spoken  of;  it  is  essentially  owing  to  the 
coagulation  of  the  liquor  sanguinis,  the  fibrin  of  that  liquid  separating 
in  form  of  a solid  mass,  which  involves  the  corpuscles,  but  allows  the 
serum  to  escape  from  it  in  greater  or  less  quantity.  But  although  the 
solidification  of  the  fibrin,  and  formation  of  a red  clot,  would  undoubt- 
edly take  place  independently  of  any  co-operation  on  the  part  of  the 
corpuscles,  still  it  must  not  be  forgotten  that,  in  point  of  fact,  the  red 
disks  are  not  altogether  passive  while  coagulation  goes  on ; for  they 
run  together  into  rolls,  as  already  described,  and  the  circumstance  of 
their  doing  so  with  greater  or  with  less  promptitude  materially  affects 
the  result  of  the  coagulating  process.  Thus,  there  seems  good  reason 
to  believe  that,  as  H.  Nasse  bas  pointed  out,  one  of  the  causes,  and  in 
inflammatory  blood  probably  the  chief  cause,  of  the  production  of  the 
buffy  coat,  is  an  exaltation  of  the  natural  tendency  of  the  red  disks  to 
run  together,  whereby,  being  more  promptly  and  more  closely  aggre- 
gated into  compact  masses,  they  more  speedily  subside  through  the 
liquid  plasma,  leaving  the  upper  part  of  it  colourless  by  the  time  coagu- 
lation sets  in;  and  Mr.  Jones  has  drawn  attention  to  another  influential 
circumstance  derived  from  the  same  source,  namely,  the  more  rapid 
and  close  contraction  of  the  network,  or  spongework,  as  he  terms  it, 
into  which  the  little  rolls  of  corpuscles  unite,  and  the  consequent  ex- 
pulsion of  great  part  of  the  liquor  sanguinis  from  its  meshes  before  the 
fibrin  solidifies,  the  mass  of  aggregated  corpuscles  naturally  tending  to 
the  lower  part  of  the  vessel,  whilst  the  expressed  plasma,  being  lighter, 
accumulates  at  the  top.  Of  course,  it  is  not  meant  to  deny  that  more 
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tardy  coagulation  of  the  blood  would  produce  the  same  result  as  more 
speedy  aggregation  of  the  corpuscles;  it  is  well  known,  indeed,  that 
blood  may  be  made  to  show  the  butfy  coat  by  delaying  its  coagulation, 
but  buffed  inflammatory  blood  is  not  always  slow  in  coagulating. 

Various  causes  accelerate,  retard,  or  entirely  prevent  the  coagula- 
tion of  the  blood  ; of  these,  it  will  here  suffice  to  indicate  the  more 
important  and  best  ascertained. 

1.  Temperature. — Cold  delays,  and  at  or  below  40  degrees  Fahr. 
prevents  coagulation;  but  even  frozen  blood,  when  thawed  and  heated 
again,  will  coagulate.  Moderate  elevation  of  temperature  above  that 
of  the  body  promotes  coagulation. 

2.  Coagulation  is  accelerated  by  free  exposure  of  the  blood,  even 
in  vacuo,  but  especially  by  exposure  to  air  and  various  other  gases; 
also,  but  in  a less  degree,  by  contact  with  foreign  bodies  generally. 
On  the  other  hand,  the  maintenance  of  its  fluidity  is  favoured  by 
exclusion  of  air,  and  by  contact  with  the  natural  tissues  of  the  body, 
so  long  at  least  as  these  retain  their  usual  vital  and  physical  pro- 
perties. 

3.  Cessation  of  the  blood’s  motion  within  the  body  fav'ours  coagula- 
tion, probably  by  arresting  those  perpetual  changes  of  material,  both 
destructive  and  renovative,  to  which  it  is  naturally  subject  in  its 
rapid  course  through  the  system.  Agitation  of  exposed  blood,  even 
in  vacuo,  accelerates  coagulation,  most  probably  by  increasing  its 
exposure. 

4.  Water,  in  a proportion  not  exceeding  twice  the  bulk  of  the  blood, 
hastens  coagulation;  a larger  quantity  retards  it.  Blood  also  coagu- 
lates more  speedily  when  the  serum  is  of  low  specific  gravity,  indica- 
tive of  much  water  in  proportion  to  the  saline  ingredients. 

5.  Almost  every  substance  that  has  been  tried,  except  caustic  potash 
and  soda,  when  added  to  the  blood  in  minute  proportion,  hastens  its 
coagulation  ; although  many  of  the  same  substances,  when  mixed  with 
it  in  somewhat  larger  quantity,  have  an  opposite  effect.  The  salts  of 
the  alkalies  and  earths,  added  in  the  proportion  of  two  or  three  per 
cent,  and  upwards,  retard,  and,  when  above  a certain  quantity,  suspend 
or  prevent  coagulation;  but,  though  the  process  be  thus  suspended,  it 
speedily  ensues  on  diluting  the  mixture  with  water.  The  caustic 
alkalies  permanently  destroy  the  coagulability  of  the  blood.  Acids 
delay  or  prevent  coagulation.  Opium,  belladonna,  and  many  other 
medicinal  agents  from  the  vegetable  kingdom,  are  said  to  have  a 
similar  effect ; but  the  statements  of  experimenters  by  no  means 
entirely  agree  respecting  them. 

6.  Certain  states  of  the  system. — Faintness  occasioned  by  loss  of 
blood  favours  coagulation ; states  of  excitement  are  said  to  have, 
though  not  invariably,  the  opposite  effect.  Impeded  aeration  of  the 
blood  in  disease,  or  in  suffocative  modes  of  death,  makes  it  slow  to 
coagulate.  So  also  in  cold-blooded  animals,  with  slow  circulation 
and  low  respiration,  the  blood  coagulates  less  rapidly  than  in  the 
warm-blooded ; and,  among  the  latter,  the  tendency  of  the  blood  to 
coagulate  is  strongest  in  birds,  which  have  the  greatest  amount  of 
respiration  and  highest  temperature. 
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7.  Coagulation  commences  earlier,  and  is  sooner  completed,  in 
arterial,  than  in  venous  blood.  Dr.  Nasse  finds  that  w'oman’s  blood 
begins  to  coagulate  nearly  two  minutes  sooner  than  that  of  the  male 
sex. 

In  general,  when  blood  coagulates  quickly,  the  clot  is  more  bulky 
and  less  firm,  and  the  serum  is  less  effectually  expressed  from  it ; 
and  causes  which  affect  the  rapidity  of  coagulation  will  also  occasion 
differences  in  the  proportion  of  the  moist  clot  to  the  exuded  serum. 

There  is  no  sufficient  evidence  of  evolution  of  heat  or  of  disengage- 
ment of  carbonic  acid  from  blood  during  its  coagulation,  which  some 
have  supposed  to  occur. 

CHEMICAL  COMPOSITION  OF  THE  BLOOD. 

The  blood  is  slightly  alkaline;  it  has  been  found  that  a drachm  of 
blood  is  capable  of  saturating  more  than  a drop  of  vinegar.  Carbonic 
acid,  oxygen  and  nitrogen  gases,  may  be  extracted  from  it  in  propor- 
tions which  differ  in  arterial  and  venous  blood,  and  which  will  be 
subsequently  given.  On  being  evaporated,  1000  parts  of  blood  yield, 
on  an  average,  about  790'of  water,  and  210  of  solid  residue. 

It  has  been  ascertained  by  analysis  that  blood  has  the  same  ultimate 
composition  as  flesh ; an  observation  which  is  obviously  of  great 
interest  in  reference  to  the  office  performed  by  the  blood  in  nutrition. 
A comparative  examination  of  dried  ox-blood  and  dried  flesh  (beef), 
by  Playfair  and  Boeckmann,  gave  the  following  mean  result: 


Flesh. 

Blood. 

Carbon  .... 

. 51-86 

51-96 

Hydrogen  .... 

7-58 

7-25 

Nitrogen  .... 

. 15-03 

15-07 

Oxygen  .... 

21-30 

21-30 

Ashes  .... 

. 4-23 

4-42 

Deducting  the  ashes,  or  inorganic  matter,  the  composition  of  the 
organic  part  is  such  as  corresponds  with  the  formula  C^,  H33,  Ng, 

o,. 

Red  Corpuscles. — These  consist,  as  already  stated,  of  envelope,  red 
contents,  and,  in  many  animals,  a nucleus.  The  nucleus  is,  by  some 
writers,  considered  to  be  of  the  nature  of  fibrin ; but  others  have 
likened  it  to  coagulated  albumen,  from  the  manner  in  which  it  with- 
stands the  action  of  acetic  acid.  The  envelope  approaches  most  to 
fibrin  in  its  characters.  The  included  red  matter  consists  of  two 
substances, — one  named  globulin,  of  itself  colourless,  and  very  nearly 
allied  to  albumen  in  its  nature;  the  other,  a colouring  principle  named 
haematin,  or  hcematosin,  which  imparts  redness  to  the  first.  These  may 
be  separated  by  the  following  process. 

Blood  deprived  of  fibrin  by  stirring  is  mixed  with  at  least  four  times  its  bulk  of 
saturated  solution  of  sulphate  of  soda,  and  thrown  on  a filter ; a few  of  the  cor- 
puscles pass  through  with  the  liquid,  but  the  greater  part  remain  on  the  filter  in 
form  of  a moist  red  mass,  named  the  crwor.  This  is  boiled  with  alcohol  slightly 
acidulated  with  sulphuric  acid ; the  haematin  is  thereby  dissolved,  while  the 
colourless  globulin  remains  behind  in  combination  with  part  of  the  sulphuric  acid. 
Carbonate  of  ammonia  is  then  added  to  the  acid  solution  of  hrematin  while  it  is 
yet  hot,  to  remove  the  sulphuric  acid,  and,  after  being  cleared  by  filtration  frora 
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sulphate  of  ammonia,  and  a little  globulin  which  is  precipitated,  the  liquor  is 
evaporated  to  a twelfth  of  its  bulk ; it  then  deposits  the  hsematin  in  form  of  a dark 
brown  or  almost  black  powder,  from  which  a minute  proportion  of  fat  may  be 
e.vtracted  by  means  of  ether. 

Hcematin,  as  obtained  by  the  above  process,  is  insoluble  in  water, 
alcohol,  and  ether ; but  it  readily  dissolves  in  any  of  these  liquids  afler 
being  mixed  with  potash,  soda,  or  ammonia,  forming  deep  red  solutions. 
It  dissolves  also  in  alcohol,  to  which  an  acid  has  been  added,  but  its 
acid  combinations  are  insoluble  in  water.  When  burned,  it  yields 
nearly  ten  per  cent,  of  peroxide  of  iron,  representing  near  seven  per 
cent,  of  iron.  According  to  Mulder,  it  is  composed  of  carbon  65-84, 
hydrogen  5-37,  nitrogen  10-40,  oxygen  11-75,  and  iron  6-64;  or 
H22,  Ng,  Og,  Fe. 

Chemists  have  differed  in  opinion  as  to  the  condition  in  which  iron  exists  in 
the  hasmatin : some  have  supposed  that  the  metal  enters  into  the  formation  of  the 
organic  compound,  and  holds  the  same  rank  in  its  constitution  as  the  carbon, 
hydrogen,  and  other  constituents ; but  others  conceive  that  it  is  in  the  state  of 
oxide  or  salt,  and,  as  such,  combined  or  mixed  with  the  organic  matter,  in  a 
similar  manner,  perhaps,  as  oxides  and  salts  may  be  combined  with  albumen. 
An  experiment  of  Scherer  seems  conclusive  against  the  former  view,  and  shows 
that  the  iron,  though  a constant  ingredient  in  the  red  corpuscle,  is  not  an  essential 
constituent  of  the  hsematin.  By  treating  cruor  with  sulphuric  acid,  the  chemist 
named  succeeded  in  entirely  separating  the  iron  from  it,  and  after  this  it  never- 
theless imparted  an  intensely  red  colour  to  alcohol.  This  fact  also  proves  that 
the  red  colour  of  the  blood  is  not  due  to  iron,  as  some  have  believed. 

Globulin. — When  the  htemalin  has  been  extracted  from  the  blood 
corpuscles  by  the  foregoing  method,  the  globulin  remains  in  combina- 
tion with  sulphuric  acid.  It  is  a protein  compound,  agreeing  with 
albumen  in  composition,  and  in  all  its  properties,  except  the  two  fol- 
lowing, viz.,  its  insolubility  in  serum,  that  is,  in  a saline  solution  which 
holds  albumen  dissolved;  and,  secondly,  its  coagulation,  by  heat,  in 
form  of  a granular  mass,  different  in  aspect  from  coagulated  albumen. 
Henle  suggests  that  both  peculiarities  may  be  due  to  the  circumstance, 
that  the  albuminous  matter  is  enclosed,  and,  in  some  degree,  pro- 
tected, by  the  envelopes  of  the  corpuscles,  which  remain  after  extrac- 
tion of  the  haematin;  and  he  thinks  that  globulin  is  probably  nothing 
but  albumen  with  the  membranous  envelopes  (and  nuclei,  w-hen 
present,)  of  the  blood  particles.  Lecanu  and  Liebig  consider  it 
albumen. 

The  cruor,  or  matter  of  the  red  corpuscles,  which  consists  of  the 
globulin  and  haematin  together,  may  be  dissolved  in  water;  and  its 
solution,  which  contains  the  envelopes  in  suspension,  coagulates  by  a 
heat  of  181  degrees.  Its  effects  with  reagents,  both  in  its  soluble  and 
coagulated  state,  resemble  those  of  albumen  under  like  circumstances. 
Berzelius  reckons  the  relative  proportions  of  globulin  and  haematin  as 
94-5  of  the  former,  and  5-5  of  the  latter.  The  corpuscles  are  supposed 
also  to  contain  a solid  phosphoretted  fat  in  small  quantity,  but  its  pro- 
portion has  not  been  determined.  100  parts  of  dry  cruor  yield  by 
calcination  about  1-3  of  brown  alkaline  ashes,  which  consist  of  carbo- 
nate of  soda  with  traces  of  phosphate  0-3,  phosphate  of  lime  0-1,  lime 
0-2,  subphosphate  of  iron  0-1,  peroxide  of  iron  0-5,  carbonic  acid  and 
loss  0-1. 
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The  red  corpuscles  form  by  far  the  largest  part  of  the  organic  mat- 
ter in  the  blood : tlieir  proportion  may  be  ascertained  by  filtering  beat 
blood  mixed  with  solution  of  Glauber’s  salt,  as  already  mentioned;  or 
by  weighing  the  dried  clot,  and  making  allowance  for  the  fibrin  it 
contains.  From  Lecanu’s  determinations  we  may  reckon  the  amount 
of  the  corpuscles  as  about  120  or  130  parts  in  1000  of  blood.  Simon 
gives  a lower  estimate;  but,  apart  from  differences  due  to  the  methods 
of  determining  it,  the  quantity  is  really  subject  to  great  fluctuation. 

Denis  and  Lecanu  state  that,  as  a general  rule,  the  proportion  of  red  particles 
is  greater  in  the  blood  of  the  male  sex  than  in  that  of  the  female,  whilst  the  pro- 
portion of  albumen  is  about  the  same  in  both.  Lecanu  gives  the  following  mean 
result,  derived  from  numerous  analyses,  exhibiting  the  proportion  of  crassamentum 
and  water  in  the  blood  of  the  two  sexes.  No  deduction  is  made  for  the  fibrin; 
but,  considering  its  small  relative  quantity,  any  possible  variation  in  it  cannot 
materially  affect  the  general  conclusion. 

Male.  Female. 

Crassamentum,  from  115-8  to  148  - - - 68’3  to  129-9 

Water  - - - - 778  to  805  - - - 790  to  853. 

He  found  the  following  differences  according  to  temperament : 

Male.  Female. 

Sanguine  temperament  - - - 136-4  - - - 126-1 

Lymphatic  temperament  - - - 116-6  - - - 117-3 

As  regards  age,  Denis  found  the  proportion  of  crassamentum  greatest  between 
the  ages  of  30  and  40.  Sudden  loss  of  blood  rapidly  diminishes  the  proportion  of 
'the  crassamentum.  In  two  women,  who  had  suffered  from  uterine  hemorrhage, 
the  crassamentum  amounted  to  only  70  parts  in  1000.  The  same  effect  may  be 
observed  to  follow  ordinary  venesection.  In  a person  bled  three  times  in  one 
day,  Lecanu  found  in  the  first  drawn  blood  139,  and  in  the  last  only  76  parts  of 
crassamentum  in  the  1000.  This  effect  may  be  produced  very  suddenly  after  a 
bleeding.  Prevost  and  Dumas  bled  a cat  from  the  jugular  vein,  and  found  116  parts 
of  crassamentum  in  1000,  but,  in  blood  drawn  five  minutes  afterwards,  it  was  re- 
duced to  93.  The  sudden  loss  of  blood  probably  causes  a rapid  absorption  of 
serous  and  watery  fluid  into  the  vessels,  and  thus  diminishes  the  relative  amount 
of  the  red  particles.  It  is  found  that  the  blood  of  warm-blooded  animals  is  richer 
in  crassamentum  than  that  of  the  cold-blooded  ; and,  among  the  former,  the  pro- 
portion is  highest  in  the  class  of  birds. 

Liquor  Sanguinis. — The  fluid  part  of  the  blood,  as  already  described, 
separates  spontaneously  into  fibrin  and  serum.  The  fibrin  may  be 
obtained  by  stirring  the  blood  as  soon  as  possible  after  it  is  drawn,  or 
by  washing  the  crassamentum  with  water,  to  free  it  from  cruor.  Pro- 
cured in  either  of  these  W'ays,  the  fibrin  contains  pale  corpuscles  and 
a small  portion  of  fat.  From  dried  fibrin  of  healthy  human  blood, 
Nasse  obtained  near  5 per  cent,  of  fat  and  still  more  from  the  fibrin  of 
bufi’y  blood.  The  proportion  of  fibrin  in  the  blood  does  not  exceed  2i 
parts  in  1000;  indeed,  according  to  the  greater  number  of  observers, 
it  is  not  more  than  2L  As  a general  rule,  the  quantity  is  somewhat 
greater  in  arterial  than  in  venous  blood,  and  it  is  increased  in  certain  [ 
states  of  the  body,  especially  in  inflammatory  diseases  and  in  preg-  i 
nancy.  Nasse  thinks  that  the  whole  fibrin  cannot  be  separated  from 
the  blood  by  the  processes  employed,  for  he  believes  that  a portion 
remains  suspended  in  the  liquid  in  form  of  minute  microscopic  scales  | 
or  films.  i 
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Denis  pointed  out,  that  fibrin  obtained  from  the  coagulum  of  venous  blood,  if 
quite  recent,  and  not  previously  much  exposed  to  the  air,  is  capable  of  being 
slowly  dissolved  in  a slightly-heated  solution  of  nitre.  Scherer  and  Nasse  have 
confirmed  this  statement,  and  the  latter  finds  that  fibrin  got  by  stirring  may  also 
be  dissolved  in  the  same  way,  provided  it  is  quite  fresh.  On  the  other  hand, 
nitre  does  not  dissolve  fibrin  of  arterial  blood,  nor  fibrin  that  has  been  some  time 
exposed  to  the  air,  from  whatever  source  it  may  be  derived ; nor,  according  to 
Scherer,  the  fibrin  of  the  buffy  coat.  The  properties  of  pure  fibrin  have  been 
already  described  (p.  44). 

Serum. — This  is  a thin  and  usually  transparent  liquid,  of  a pale 
yellowish  hue;  its  specific  gravity  ranges  from  1025  to  1030,  but  is 
most  commonly  between  1027  and  1028  (Nasse).  It  is  always  more 
or  less  alkaline.  When  heated,  it  coagulates,  in  consequence  of  the 
large  quantity  of  albumen  it  contains ; and,  after  separation  of  the 
albumen,  a thin  saline  liquid  remains,  sometimes  named  “ serosit3^” 
The  following  ingredients  are  found  in  the  serum. 

Albumen. — The  properties  of  this  substance  have  been  already 
stated ; its  quantity  may  be  determined  by  precipitating  it  in  the  solid 
form  by  means  of  heat  or  alcohol,  washing  with  distilled  water,  drying, 
and  weighing  the  mass.  Its  proportion  is  about  80  in  1000  of  serum, 
or  nearly  70  in  1000  of  blood. 

Casein. — A minute  quantity  of  casein  w'as  detected  in  the  serum  of 
ox’s  blood  by  Gmelin ; it  has  also  been  found  in  human  blood. 

Fatty  compounds. — It  has  been  already  stated  that  the  red  cor- 
puscles and  the  fibrin  yield  a minute  quantity  of  fat ; but  the  greatest 
part  of  the  fat  of  the  blood  remains  in  the  serum,  partly  dissolved,  and 
partly  diffused  in  the  liquid.  It  may  be  separated  by  gently  agitating 
the  serum  with  about  a third  of  its  bulk  of  ether,  or  by  evaporating 
the  serum  and  digesting  the  dry  residue  in  ether,  or  in  boiling  alcohol. 
The  turbid  milky  aspect  which  serum  often  exhibits,  is  in  most  cases 
due  to  a redundance  of  fat,  and  maj'  accordingly  be  removed  by  agita- 
tion with  ether. 

The  fatty  matters  of  the  blood  are  of  various  kinds,  viz.  cholesterin^  serolin,  and 
the  ordinary  saponifiable  fats  of  the  body  {margarates  and  oleates)  ; also,  according 
to  Berzelius  and  Lecanu,  a,  phosphuretted fat,  similar  to  that  found  in  the  brain. 
Berzelius,  indeed,  is  disposed  to  think  that  the  blood  contains  every  variety  of 
fat  that  is  found  in  other  parts  of  the  body.  Lecanu  could  not  obtain  the  phos- 
phuretted  fat  from  either  the  serum  or  the  fibrin,  and  Berzelius  therefore  supposes 
that  it  is  associated  with  the  red  corpuscles ; he  also  states  that  the  fat  extracted 
from  the  fibrin  is  different  from  ordinary  fat.  The  properties  of  most  of  these 
fatty  principles  have  been  already  discussed  (page  47).  The  usual  quantity  of 
fat  of  all  kinds  m 1000  parts  of  blood  is  stated  by  Lecanu  to  be  5T5,  by  Simon 
2 3,  and  by  Nasse  2 0. 

Extractive  matters. — When  the  serum  has  been  freed  from  albumen 
by  coagulation,  and  from  fat  by  ether,  and  is  evaporated  to  dryness, 
a yellowish  or  brown  mass  remains,  consisting  of  organic  matters 
mixed  with  salts;  the  former  belonging  principally  to  the  ill-defined 
class  of  substances  denominated  “extractive  matters.” 

To  examine  them,  Berzelius  directs  that  the  mass  should  be  first  treated  with 
anhydrous  alcohol;  this  takes  up  a substance  which  he  thinks  is  probably  de- 
rived (by  decomposition  or  some  other  change)  from  the  albuminous  ingredients 
of  the  blood.  Next,  rectified  spirit  (of  '833  spec,  grav.)  is  to  be  used,  which  dis- 
solves from  the  residue  clilorides  of  sodium  and  potassium,  and  lactate  of  soda, 
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together  with  the  heterogeneous  mixture  of  extractive  matters  known  under  the 
name  of  osmazome,  of  which  an  account  has  been  already  given  (page  47). 
The  residual  mass,  after  this,  contains  alkaline  carbonates^  phosphates,  and  sul- 
phates, and  one  or  more  animal  substances,  in  small  quantity.  Among  the  latter 
may  be  noticed, — 1,  one  that  is  precipitable  by  tannin,  and  which,  like  the  one 
taken  up  by  the  pure  alcohol,  appears  to  be  derived  from  the  albuminous  con- 
stituents of  the  blood  ; 2,  a remnant  of  coagulated  albumen,  which  has  been  kept 
in  solution  by  free  or  carbonated  alkali,  but  is  thrown  down  when  the  alkali  is 
saturated  by  acetic  acid.  Lecanu  found,  in  1000  parts  of  blood,  1-8  parts  of  ex- 
tractive soluble  in  spirit,  and  L6  of  extractive  soluble  in  water  only. 

Colouring  principles. — A yellow  or  greenish-yellow  colouring  prin- 
ciple, which  appears  to  be  the  same  as  that  of  the  bile,  has  been  found 
by  various  chemists  in  the  blood  of  persons  affected  with  jaundice,  and, 
according  to  Lecanu  and  Denis,  a certain  amount  of  it  may  be  de- 
tected even  in  healthy  blood. 

Sanson  e.xtracted  a blue  colouring  matter  from  bullocks’  blood ; but  his  obser- 
vation seems  not  to  have  been  repeated  by  other  chemists.  He  diluted  the  beat 
blood  (red  particles  and  serum)  with  water,  precipitated  it  by  acetate  of  lead,  and 
boiled  the  dried  precipitate  in  alcohol,  which  deposited  the  blue  matter  on 
cooling. 

Odoriferous  matters. — Denis  describes  three.  1.  One  combined  with 
fat,  and  of  a garlic  smell.  2.  One  supposed  to  depend  on  volatile  oil, 
with  an  odour  said  to  be  of  peculiar  character  in  each  species  of 
animal,  and  to  be  heightened  by  adding  sulphuric  acid  to  the  blood. 
3.  One  of  a variable  character,  derived  from  the  food.  , 

Urea. — This  substance,  which  accumulates  in  the  blood  of  animals 
after  extirpation  of  the  kidneys  or  ligature  of  the  renal  arteries,  as  well 
as  in  certain  diseases,  has  been  found  in  very  minute  quantity  in  the 
healthy  blood  of  the  ox  and  of  the  calf,  by  Marchand  and  Simon. 

Sails. — 1.  Having  soda  and  potash  as  bases,  combined  with  lactic, 
carbonic,  phosphoric,  sulphuric,  and  fatty  acids.  Also  chlorides  of 
sodium  and  potassium,  the  former  in  large  proportion.  2.  Lactate  of 
ammonia.  8.  Salts  with  earthy  bases,  viz.,  lime  and  magnesia  with 
phosphoric,  carbonic,  and  sulphuric  acids. 

The  earthy  salts  are  for  the  most  part  associated  with  the  albumen,  but  partly 
with  the  crassamentum.  As  they  are  obtained  by  calcination,  it  has  been  sus- 
pected that  the  phosphoric  and  sulphuric  acids  may  be  in  part  fornied  by  oxida- 
tion of  the  phosphorus  and  sulphur  of  the  protein  compounds.  Nasse  found  in 
1000  parts  of  blood  4 to  7 of  alkaline,  and  0'53  of  earthy  salts. 

Gaseous  contents. — In  a well-exhausted  receiver  of  an  air-pump, 
blood  yields  carbonic  acid,  and,  according  to  Magnus,  also  oxygen 
and  nitrogen  gases.  Carbonic  acid  may  also  be  extracted  from  it  by 
exposing  it  for  some  time  to  a stream  of  hydrogen.  Chemists,  how- 
ever, are  by  no  means  all  satisfied  that  the  gas  obtained  by  any  of 
these  methods  exists  in  the  blood  in  a free  state. 

Liebig  brings  arguments  to  prove  that  the  carbonic  acid  extricated  in  vacuo  is 
derived  from  bicarbonate  of  soda;  a solution  of  which,  it  is  well  known,  yields 
up  a portion  of  its  carbonic  acid  when  atmospheric  pressure  is  removed  from  it. 
It  is  also  worthy  of  remark  that  hydrogen  extracts  more  carbonic  acid  when  the 
blood  has  stood  for  some  time  than  when  it  is  perfectly  recent;  from  which  it  is 
suspected  that  the  carbonic  acid  evolved  in  that  process  may  have  been  liberated 
by  some  reaction  of  the  ingredients  of  the  blood  on  each  other. 

Magnus  found  that,  when  arterial  and  venous  blood  were  submitted  to  the  air- 
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pump,  the  former  afforded  all  the  three  gases  in  larger  proportion  than  the  latter, 
but  that  the  ratio  of  the  carbonic  acid  to  the  oxygen  was  greater  in  the  venous 
than  in  the  arterial.  The  actual  amount  was  very  variable,  but  the  mean  quanti- 
ties (by  volume)  obtained  from  100  parts  of  blood  were  as  under,  viz. 


Gases. 

Carbonic  acid  . 
Oxygen  . 
Nitrogen  . 


From  arterial  blood. 
7-10 
2-65 
1-35 


From  venoms  blood. 
5-35 
1-21 
1T3 


1110 


7-69 


There  is,  however,  some  ambiguity  as  to  the  oxygen,  since  neither  Dr.  J.  Davy 
nor  Enschut  could  obtain  that  gas  from  either  kind  of  blood.  Both  these  experi- 
menters obtained  more  carbonic  acid  from  venous  than  from  arterial  blood. 


The  following  statement  of  the  mean  composition  of  human  venous 
blood  is  from  Lecanu.  (Etudes  chimiques  sur  le  sang  humain,  Paris, 
1837.) 


Free  oxygen,  nitrogen,  and  carbonic  acid ' 
E.xtractive  matters 
Fatty  matters,  viz. 

Phosphuretted  fat 

Cholesterin 

Serolin 

Oleic  and  margaric  acids  (free) 
Ditto  combined  with  soda 
Volatile  odoriferous  oily  acid  (com- 
bined with  a base). 

Salts,  viz. 

Chloride  of  sodium 
,,  potassium 

Hydrochlorate  of  ammonia 
Carbonate  of  soda 
„ lime 

,,  magnesia 

Phosphate  of  soda 
,,  lime 

,,  magnesia 

Lactate  of  soda 
Yellow  colouring  matter 


10-98 


Albumen 
Water 
Fibrin  . 

Haematin  . 
Albumen  (globulin) 


2-27  ) 
125-63  \ 


67-80 
. 790-37 
2-95 

Corpuscles  127-90 


■ Serum 


Crassamentum 


869-15 


130-85 


1000 


Differences  between  Arterial  and  Venous  blood. — The  different  effects 
they  are  capable  of  producing  in  the  living  body  are  not  considered 
here.  Arterial  blood  is,  according  to  most  observers,  near  two  de- 
grees Fahr.  warmer  than  venous.  It  is  said  to  coagulate  sooner 
(Nasse).  Its  specific  gravity  is  a very  little  lower  than  that  of  venous 
blood,  and  it  contains  a very  little  more  water  (about  5 parts  in  1000) 
in  proportion  to  its  solid  ingredients  (Nasse,  Simon,  and  Hering). 
The  amount  of  albumen,  fat,  extractive  matter,  and  salts  taken  to- 
gether scarcely  differs  in  the  two  kinds  of  blood.  The  fibrin  is  some- 
what more  abundant  in  arterial  blood,  and  differs  from  that  of  venous 
n being  insoluble  in  nitre.  The  amount  of  red  corpuscles  is  said,  by 
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Lecaiui  and  Letellier,  to  be  greater  in  arterial  blood;  but  this  is 
denied  by  Nasse  and  others.  The  red  corpuscles  of  venous  blood 
contain  more  bosmatin  in  proportion  to  their  globulin  than  those  of 
arterial  blood  (Simon).  Marcet  and  Macaire  found,  by  ultimate 
analysis,  more  oxygen  and  hydrogen,  and  less  carbon,  in  the  elemen- 
tary composition  of  arterial  than  in  that  of  venous  blood;  Michaelis 
maintained  that  there  vvas  a larger  proportion  of  oxygen  in  the  red 
corpuscles  of  arterial  blood,  but  not  in  its  other  ingredients.  Berzelius 
doubts  the  correctness  of  both  statements.  The  alleged  difference  in 
the  proportion  of  gases,  and  the  discrepancies  of  the  observations  on 
that  head,  have  been  already  mentioned.  The  n)ost  striking  and  well- 
known  difference  between  the  two  bloods  is  in  their  colour.  Venous 
blood  is  rendered  bright  red  by  exposure  to  atmospheric  air,  or  to 
oxygen.  This  effect  is  greatly  promoted  by  the  saline  matter  of  the 
serum,  and  may  be  accelerated  by  adding  salts  or  sugar  to  the  blood, 
especially  by  carbonate  of  soda  and  by  nitre;  but,  according  to  Nasse, 
the  presence  of  serum,  or  of  saline  matter,  is  not  indispensable  to  its 
production,  for  although  the  clot,  when  washed  free  from  serum,  does 
not  redden  on  exposure  to  oxygen,  yet  he  found  that  the  fresh  clot,  or 
red  matter  of  the  blood,  when  deprived  of  serum,  and  dissolved  or  dif- 
fused in  water,  still  becomes  perceptibly  brighter  and  more  transparent 
on  exposure  to  oxygen,  though  the  effect  is  slow  in  appearing,  whilst 
the  colour  is  deepened,  and  the  solution  acquires  a turbid  aspect,  on 
being  agitated  with  carbonic  acid.  Salts  added  to  dark  blood,  with- 
out exposure  to  air  or  oxygen,  cause  it  to  assume  a red  colour,  which, 
however,  Nasse  maintains,  does  not  equal  in  brightness  the  arterial  red. 
Exposure  to  cai’bonic  acid  darkens  arterial  blood.  The  immediate  cause 
of  the  change  of  colour  is  uncertain ; it  has  with  most  probability 
been  ascribed  to  a change  in  the  state  of  aggregation  of  the  colouring 
matter,  and.  in  the  figure  of  the  corpuscles. 

Portal  hlood. — The  blood  of  the  portal  vein  is  said  to  contain  pro- 
portionally less  fibrin  than  other  blood,  more  fat,  and,  though  perhaps 
not  constantly,  more  haematin  and  more  carbonated  alkali. 

FORMATION  OF  THE  BLOOD  CORPUSCLES. 

In  the  early  embryo  of  the  frog,  (in  which,  perhaps,  the  steps  of  the  process 
are  best  ascertained,)  at  the  time  when  the  circulation  of  the  blood  commences, 
the  corpuscles  of  that  fluid  appear  as  rounded  cells  filled  with  granular  matter, 
and  of  larger  average  size  than  the  future  blood  corpuscles.  The  cells  in  question 
have  an  envelope  so  delicate,  that  it  is  rather  inferred  to  exist  from  the  regular 
limitation  of  their  outline  than  actually  seen.  They  contain,  concealed  in  the 
midst  of  the  granular  mass,  a pellucid  globular  vesicle,  which  usually  presents 
one  or  two  small  clear  sj>ecks,  situated  eccentrically.  The  granular  contents  con- 
sist partly  of  fine  molecules,  exhibiting  the  usual  molecular  movements;  and 
partly  of  little  angular  plates,  or  tablets,  of  a solid  substance,  probably  of  a fatty 
nature.  After  a few  days,  most  of  the  cells  have  assumed  an  oval  figure,  and 
are  somewhat  reduced  in  size;  the  envelope  has  become  more  consistent,  and 
can  now  be  readily  distinguished;  and  the  granular  matter  is  greatly  diminished 
in  quantity,  so  that  the  vesicular  nucleus  is  conspicuous.  Now,  also,  the  blood 
corpuscles,  previously  colourless,  have  acquired  a yellowish  or  faintly  red  colour. 
In  a further  stage,  the  already  oval  cell  is  flattened,  the  granules  entirely  dis- 
appear, the  colour  is  more  decided,  and,  in  short,  the  blood  corpuscle  acquires 
its  permanent  characters.  From  this  description  it  will  be  seen,  that  the  blood 
cells  which  first  appear,  agree  in  nature  with  the  cleavage  cells  (described  at 
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page  60),  and  their  production  is  probably  connected  with  the  process  of  cleaving, 
which  is  known  to  take  place  in  the  frog’s  ovum.  The  different  parts  of  the 
embryo  in  its  early  condition,  the  heart,  for  example,  are  for  a time  entirely 
composed  of  cells  of  the  same  kind,  and  all  have  probably  a common  origin. 

In  the  egg  of  the  bird,  the  first  appearance  of  blood  corpuscles,  as  weU  as  of  blood- 
vessels, is  seen  in  the  blastoderma,  or  germinal  membrane,  a structure  formed  by 
the  extension  of  the  cicatricula  in  the  early  stciges  of  incubation.  The  commencing 
embryo,  with  its  simple  tubular  heart,  is  seen  in  the  centre  of  this  circular  mem- 
brane, and  blood-vessels  appear  over  a great  part  of  its  area.  These  first  vessels, 
therefore,  though  connected  with  the  heart,  and  intended  to  convey  nutriment  to 
the  embryo,  are  formed  in  an  exterior  structure ; but  in  a somewhat  later  stage, 
blood-vessels  are  developed  in  various  te.xturesand  organs  within  the  body.  The 
formation  of  blood  corpuscles  in  the  vascular  area  of  the  blastoderma,  has  been 
sedulously  investigated  by  various  inquirers:  and  from  their  concurrent  statements 
we  learn,  that  these  corpuscles,  at  a certain  stage  of  their  progress,  are  rounded 
cells,  larger  than  the  blood-disks  of  the  adult.  They  contain  a granular  nucleus, 
and  are  quite  devoid  of  colour.  These  spheroidal  colourless  vesicles  in  their 
further  advancement  become  flattened,  but  at  first  with  a circular  outline,  and  at 
length  assume  an  oval  figure.  While  undergoing  these  changes  of  form,  they 
acquire  a red  colour,  which  is  at  fir.st  faint  and  yellowish,  but  gradually  deepens  • 
their  envelope,  too,  becomes  thicker  and  stronger. 

As  to  the  earlier  part  of  the  process, — the  production  of  the  above-mentioned 
round  cells,  whose  subsequent  conversion  into  coloured  oval  disks  has  just  been 
described, — the  statements  of  observers  differ  so  widely,  that  no  consistent 
account  can  be  founded  on  them.  By  one* * * §  it  has  been  imagined,  that  they  are 
formed  from  the  oil  globules  known  to  exist  in  the  yolk,  which  serve  as  nuclei, 
and  become  enclosed  in  envelopes.  Reichertf  supposes  that  they  are  produced 
within  parent  cells,  which  proceed  from  the  central  part  of  the  yolk  to  the  germi- 
nal membrane,  generate  round  nucleated  blood  corpuscles  in  their  interior,  and 
discharge  them,  by  rupture,  into  the  blood-vessels.  Another  inquirerj  finds,  that 
the  blood  corpuscle  begins  as  a small  granule,  which  rapidly  enlarges  into  a 
spherical  cell,  and  separates  into  nucleus  and  envelope.  Lastly,  Prevost  and 
Lebert^  declare,  that  the  blood  corpuscles,  even  on  their  first  appearance,  are 
round,  slightly  flattened,  colourless,  nucleated  cells,  which  differ  from  all  other 
cells  in  the  ovum;  and  they  could  find  no  transitional  forms  indicating  a trans- 
formation of  any  of  the  pre-existing  cells  of  the  ovum  into  these  early  blood-cells. 

In  the  embryo  of  mammiferous  animals,  the  corpuscles  which  first  circulate  in 
the  blood-vessels,  are  round,  nucleated,  colourless  cells.  In  this  condition  they 
were  observed  by  Wagner,  |1  in  very  young  embryos  of  rabbits,  bats,  and  sheep  ; 
and  Bischoff,^  who  confirmed  the  observation  as  regards  the  rabbit’s  embryo, 
remarks,  that  the  primary  blood-cells  do  not  differ  in  appearance  from  the 
common  primary  cells,  of  which  all  the  solid  parts  of  the  embryo  are  at  first 
composed.  This  last-mentioned  observation  is  important,  and  entirely  agrees 
with  what  has  been  seen  in  the  frog's  ovum.  The  primary  blood-cells  are  much 
larger  than  the  future  corpuscles — for  the  most  part  double  their  size; — they 
acquire  a reddish  colour,  and  are  gradually  converted  into,  or,  at  least,  are 
succeeded  by,  smaller  disk-shaped  corpuscles  without  nuclei,  possessing  all  the 
characters  of  the  blood-disks  of  the  adult.  The  mode  in  which  the  change  or 
substitution  is  effected,  has  not  been  traced. 

Throughout  life  the  mass  of  blood  is  subject  to  continual  change ; a portion  of 
it  is  constantly  expended,  and  its  place  taken  by  a fresh  supply.  It  is  certain, 
that  the  corpuscles  are  not  exempted  from  this  general  change,  but  it  is  not 
known  in  what  manner  they  are  consumed,  nor  by  what  process  new  ones  are 
continually  formed  to  supply  the  place  of  the  old.  With  regard  to  the  latter  ques- 
tion, it  may  be  stated,  that  the  explanation  which  has  hitherto  found  most  favour 

* C.  H.  Schultz,  System  der  Circulation,  p.  33. 

t Das  Entwickelungsleben  irn  Wirbelthierreich. 

t iMacleod,  Edin.  Journal  of  Med.  Sc.  Sept.  1840. 

§ Annales  des  Sc.  Nat.  1844,  p.  265. 

II  Nachtraege  zur  vergleichenden  Physiologie  des  Blutes,  p.  36. 
if  Entwickelungsgeschichte  des  Kanincheneyes,  p.  135. 
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with  physiologists,  is,  that  the  corpuscles  of  the  chyle  and  lymph  passing  into  the 
sanguiferous  system,  become  the  pale  corpuscles  of  the  blood ; and  that  these 
last  become  tlattened,  acquire  colouring  matter,  lose  their  nuclei,  and  are  so 
gradually  converted  into  red  disks.  At  the  same  time  it  is  not  improbable,  that 
pale  corpuscles  may  be  also  generated  in  the  blood-vessels,  independently  of 
those  derived  from  tire  chyle  and  lymph. 


BLOOD-VESSELS. 

The  blood,  from  which  the  solid  textures  immediately  derive  mate- 
rial for  their  nourishment,  is  conveyed  through  the  body  by  branched 
tubes  named  blood-vessels.  It  is  driven  along  these  channels  by  the 
action  of  the  heart,  which  is  a hollow  muscular  organ  placed  in  the 
centre  of  the  sanguiferous  system.  One  set  of  vessels,  named  arteries, 
conduct  the  blood  out  from  the  heart  and  distribute  it  to  the  different 
regions  of  the  body,  whilst  other  vessels  named  veins  bring  it  back  to 
the  heart  again.  From  the  extreme  branches  of  the  arteries  the  blood 
gets  into  the  commencing  branches  of  the  veins  or  revehent  vessels,  by 
passing  through  a set  of  very  fine  tubes  which  connect  the  two,  and 
which,  though  not  abruptly  or  very  definitely  marked  oft’  from  either, 
are  generally  spoken  of  as  an  intermediate  set  of  vessels,  and  by  reason 
of  their  smallness  are  called  the  capillary  (/.  e.  hair-like)  vessels,  or, 
simply,  the  capillaries. 

The  conical  hollow  muscular  heart  is  divided  internally  into  four 
cavities,  two  placed  at  its  base,  and  named  auricles,  and  two  occupy- 
ing the  body  and  apex,  named  ventricles.  The  auricles  are  destined 
to  receive  the  returning  blood  from  the  great  veins,  which  accordingly 
open  into  them,  and  to  deliver  it  into  the  ventricles ; whilst  it  is  the 
office  of  the  latter  to  propel  the  blood  through  the  body.  The  ven- 
tricles have  therefore  much  thicker  and  stronger  sides  than  the  auricles, 
and  the  great  arterial  trunks  lead  off  from  them.  Each  auricle  opens 
into  the  ventricle  of  the  same  side,  but  the  right  auricle  and  ventricle 
are  entirely  shut  off  from  those  of  the  left  side  by  an  impervious  par- 
tition placed  lengthwise  in  the  heart. 

The  blood  passes  out  from  the  left  ventricle  by  the  main  artery  of 
the  body,  named  the  aorta,  and  is  sent  through  the  numerous  subor- 
dinate arteries,  which  are  branches  of  that  great  trunk,  to  the  different 
parts  of  the  system,  then,  traversing  the  capillaries,  it  enters  the  veins, 
and  is  returned  by  two  great  venous  trunks,  named  the  superior  and 
inferior  venae  cavse,  to  the  right  auricle.  In  passing  from  the  arteries 
to  the  veins  the  blood  changes  in  colour  from  red  to  dark  and  is  other- 
wise altered  in  quality,  and  in  this  condition  it  is  unfit  to  be  again 
immediately  circulated  through  the  body.  On  returning,  therefore,  to 
the  right  side  of  the  heart,  the  blood,  now  dark  and  venous,  must  re- 
acquire the  florid  hue  and  other  though  less  obvious  qualities  of  arterial 
blood  before  it  is  pfermitted  to  resume  its  course.  For  this  purpose, 
being  discharged  by  the  right  auricle  into  the  right  ventricle,  it  is 
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driven,  by  the  contraction  of  that  ventricle,  along  the  pulmonary- 
artery  and  its  branches  to  the  lungs,  where,  passing  through  the  capil- 
lary vessels  of  these  organs,  it  is  exposed  to  the  influence  of  the  air, 
and  undergoes  the  requisite  change,  and  having  now  become  florid 
again,  it  enters  the  commencing  branches  of  the  pulmonary  veins, 
which,  ending  by  four  trunks  in  the  left  auricle,  convey  it  into  that 
cavity,  whence  it  is  immediately  discharged  into  the  left  ventricle,  to  be 
sent  again  along  the  aorta  and  through  the  system  as  before. 

The  blood  may  thus  be  considered  as  setting  out  from  any'  given 
point  of  the  sanguiferous  system  and  returning  to  the  same  place  again 
after  performing  a circuit,  and  this  motion  is  what  is  properly  termed 
the  circulation  of  the  blood.  Its  course  from  the  left  ventricle  along 
the  aorta,  through  the  system  and  back  by  the  vense  cavee  to  the 
right  ventricle,  is  named  the  greater  or  systemic  circulation,  and  its 
passage  through  the  lungs  by  the  pulmonary  artery  and  pulmonary 
veins  from  the  right  to  the  left  side  of  the  heart,  is  termed  the  lesser  or 
pulmonary  circulation  ; but  the  blood  must  go  through  both  the  greater 
and  the  lesser  circulation  in  order  to  perform  a complete  circuit,  or  to 
return  to  the  point  from  which  it  started.  As  the  vessels  employed  in 
the  circulation  through  the  lungs  have  been  named  pulmonary,  so  the 
aorta  which  conveys  the  blood  to  the  system  at  large  is  named  the 
systemic  artery,  and  the  venee  cavee  the  systemic  veins,  whilst  the 
two  sets  of  capillaries  interposed  between  the  arteries  and  veins,  the 
one  in  the  lungs  the  other  in  the  body  generally,  are  respectively 
tdrmed  the  pulmonary  and  the  systemic  capillaries. 

The  blood  flows  in  the  arteries  from  trunk  to  branches,  and  from 
larger  to  smaller  but  more  numerous  tubes ; it  is  the  reverse  in  the 
veins,  except  in  the  case  of  the  vena  portce,  a vein  which  carries  blood 
into  the  liver.  This  advehent  vein,  though  constituted  like  other  veins 
in  the  first  part  of  its  course,  divides  on  entering  the  liver  into  nume- 
rous branches,  after  the  manner  of  an  artery,  sending  its  blood  through 
these  branches  and  through  the  capillary  vessels  of  the  liver  into  the 
efferent  hepatic  veins  to  be  by  them  conducted  to  the  inferior  vena 
cava  and  the  heart. 

The  different  parts  of  the  sanguiferous  system  above  enumerated 
may  be  contemplated  in  another  point  of  view,  namely,  according  to 
the"  kind  of  blood  which  they  contain  or  convey.  Thus  the  left 
cavities  of  the  heart,  the  pulmonary  veins  and  the  aorta  or  systemic 
artery,  contain  red  or  florid  blood  fit  to  circulate  through  the  body; 
the  right  cavities  of  the  heart  with  the  vense  cavas,  or  systemic  veins, 
and  pulmonary  artery,  on  the  other  hand,  contain  dark  blood,  requiring 
to  be  transmitted  through  the  lungs  for  renovation.  The  former  or 
red-blooded  division  of  the  sanguiferous  system,  commencing  by  the 
capillaries  of  the  lungs  ends  in  the  capillaries  of  the  body  at  large,  the 
latter  or  dark-blooded  part  commences  in  the  systemic  capillaries  and 
terminates  in  those  of  the  lungs.  The  heart  occupies  an  intermediate 
position  between  the  origin  and  termination  of  each,  and  the  capillaries 
connect  the  dark  and  the  red  set  of  vessels  together  at  their  extremities 
and  serve  as  the  channels  through  which  the  blood  passes  from  the 
one  part  of  the  sanguiferous  system  to  the  other,  and  in  which  it 
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undergoes  its  alternate  changes  of  colour,  since  it  becomes  dark  as 
it  traverses  the  systemic  capillaries  and  red  again  in  passing  through 
those  of  tlie  lungs. 

ARTERIES. 

These  vessels  were  so  named  from  the  notion  that  they  naturally 
contained  air.  This  error  which  had  long  prevailed  in  the  schools  of 
medicine  was  refuted  by  Galen,  who  showed  that  the  vessels  called 
arteries,  though  for  the  most  part  found  empty  after  death,  really  con- 
tained blood  in  the  living  body. 

Mode  of  Disti'ibution. — The  arteries  usually  occupy  protected  situa- 
tions ; thus,  after  coming  out  of  the  great  visceral  cavities  of  the  body 
they  run  along  the  limbs  on  the  aspect  of  flexion,  and  not  upon  that 
of  extension,  where  they  would  be  more  exposed  to  accidental  injury. 

As  they  proceed  in  their  course  the  arteries  divide  into  branches, 
and  the  division  ma}?^  take  place  in  different  modes.  An  artery  may 
at  once  resolve  itself  into  two  or  more  branches,  no  one  of  which 
greatly  exceeds  the  rest  in  magnitude,  or  it  may  give  off  several 
branches  in  succession  and  still  maintain  its  character  as  a trunk. 
The  branches  come  off  at  different  angles,  most  commonly  at  an 
acute  angle  with  the  further  part  of  the  trunk,  but  sometimes  at  a 
right  or  an  obtuse  angle,  of  which  there  are  examples  in  the  origin  of 
the  intercostal  arteries.  The  degree  of  deviation  of  a branch  from 
the  direction  of  the  trunk  was  supposed  to  affect  the  force  of  the  stream 
of  blood,  but  Weber  maintains,  that  it  can  produce  little  or  no  effect 
in  a system  of  elastic  tubes  maintained,  like  the  arteries,  in  a state  of 
distension. 

An  artery,  after  a branch  has  gone  off  from  it,  is  smaller  than 
before,  but  usually  continues  uniform  in  diameter  or  cylindrical  until 
the  next  secession ; thus  it  was  found  by  Mr.  Hunter  that  the  long 
carotid  artery  of  the  camel  does  not  diminish  in  calibre  throughout  its 
length.  A branch  of  an  artery  is  less  than  the  trunk  from  which  it 
springs,  but  the  combined  area  or  collective  capacity  of  all  the  branches 
into  which  an  artery  divides,  is  greater  than  the  calibre  of  the  parent 
vessel  immediately  above  the  point  of  division.  The  increase  in  the 
joint  capacity  of  the  branches  over  that  of  the  trunk  is  not  in  the  same 
proportion  in  every  instance  of  division,  and  there  is  at  least  one  case 
known  in  which  there  is  no  enlargement,  namely,  the  division  of  the 
aorta  into  the  common  iliac  and  sacral  arteries;  still,  notwithstanding 
this  and  other  possible  exceptions,  it  must  be  admitted  as  a general 
rule  that  an  enlargement  of  area  takes  place.  From  this  it  is  plain, 
that,  the  area  of  the  arterial  system  increasing  as  its  vessels  divide, 
the  capacity  of  the  smallest  vessels  and  capillaries  will  be  greatest, 
and  as  the  same  rule  applies  to  the  veins,  it  follows  that  the  arterial 
and  venous  system  may  be  represented,  as  regards  capacity,  by  two 
cones  whose  apices  (truncated  it  is  true)  are  at  the  heart,  and  whose 
bases  are  united  in  the  capillary  system.  The  effect  of  this  must  be 
to  make  the  blood  move  slower  as  it  advances  along  the  arteries  to 
the  capillaries,  like  the  current  of  a river  when  it  flows  in  a wider  and 
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deeper  channel,  and  to  accelerate  its  speed  as  it  returns  from  the 
/capillaries  to  the  venous  trunks. 

When  arteries  unite  they  are  said  to  anastomose  or  inosculate. 
Anastomoses  may  occur  in  tolerably  large  arteries,  as  those  of  the 
brain,  the  hand  and  foot,  and  the  mesentery,  but  they  are  much  more 
frequent  in  the  smaller  vessels.  Such  inosculations  admit  of  a free 
communication  between  the  currents  of  blood,  and  must  tend  to 
promote  equability  of  distribution  and  of  pressure,  obviating  the  effects 
of  local  interruption. 

Arteries  commonly  pursue  a tolerably  straight  course,  but  in  some 
parts  they  are  tortuous.  Examples  of  this  in  the  human  body  are 
afforded  by  the  arteries  of  the  lips  and  of  the  uterus,  but  more  striking 
instances  may  be  seen  in  some  of  the  lower  animals,  as  in  the  well- 
known  case  of  the  long  and  tortuous  spermatic  arteries  of  the  ram 
and  bull.  In  very  movable  parts  like  the  lips  this  tortuosity  will 
allow  the  vessel  to  follow  their  motions  without  undue  stretching;  but 
in  other  cases  its  purpose  is  not  clear.  The  physical  effect  of  such  a 
condition  of  the  vessel  on  the  blood  flowing  along  it  must  be  to  reduce 
the  velocity  by  increasing  the  extent  of  surface  over  which  the  blood 
moves,  and  consequently  the  amount  of  impediment  from  friction  ; still 
it  does  not  satisfactorily  appear  why  such  an  end  should  be  provided 
for  in  the  several  cases  in  which  arteries  are  known  to  follow  a 
tortuous  course.  The  same  remark  applies  to  the  peculiar  arrange- 
ment of  vessels  named  a “ rete  mirabile,”  in  which  an  artery  suddenly 
divides  into  small  anastomosing  branches  which  in  many  cases  unite 
again  to  reconstruct  and  continue  the  trunk.  Of  such  retia  mirabilia 
there  are  many  examples  in  the  lower  animals,  but,  as  already 
remarked,  the  purpose  which  they  serve  is  not  apparent.  The  best 
known  instance  is  that  named  the  rete  mirabile  of  Galen,  which  is 
formed  by  the  intracranial  part  of  the  internal  carotid  artery  of  the 
sheep  and  several  other  quadrupeds. 

Physical  Properties. — Arteries  possess  considerable  strength  and  a 
very  high  degree  of  elasticity,  being  extensible  and  retractile  both  in 
their  length  and  width.  When  cut  across,  they  present,  although 
empty,  an  open  orifice ; the  veins,  on  the  other  hand,  collapse,  unless 
when  prevented  by  connexion  with  surrounding  rigid  parts. 

Structure. — In  most  parts  of  the  body  the  arteries  are  inclosed  in  a 
sheath  formed  of  dense  cellular  tissue,  and  their  outer  coat  is  connected 
to  the  sheath  by  filaments  of  the  same  tissue,  but  so  loosely  that  when 
the  vessel  is  cut  across  its  ends  readily  shrink  some  way  within  the 
sheath.  The  sheath  may  inclose  other  parts  along  with  the  artery,  as 
in  the  case  of  that  enveloping  the  carotid  artery,  which  also  includes 
the  internal  jugular  vein  and  pneumogastric  nerve.  Some  arteries 
want  sheaths,  as  those  for  example  which  are  situated  within  the 
cavity  of  the  cranium. 

Independently  of  this  sheath,  arteries  (except  those  of  minute  size, 
whose  structure  will  be  afterwards  described  with  that  of  the  capil- 
laries) have  been  usually  described  as  formed  of  three  coats,  named 
from  their  relative  position,  internal,  middle,  and  external;  and  as 
this  nomenclature  is  so  generally  followed  in  medical  and  surgical 


514 


BLOOD-VESSELS. 


works,  and  also  correctly  applies  to  tlie  structure  of  arteries  so  far  as 
it  is  discernible  by  the  naked  eye,  it  seems  best  to  adhere  to  it  as  the 
basis  of  our  description,  although  it  will  be  seen,  as  we  proceed,  that 
some  of  these  coats  are  found  by  microscopic  examination  really 
to  consist  of  two  or  more  strata  differing  from  each  other  in  texture, 
and  therefore  reckoned  as  so  many  distinct  coats  by  some  recent 
authorities. 

Internal  coat.  This  may  be  raised  from  the  inner  surface  of  the 
arteries  as  a fine  transparent  colourless  membrane,  elastic  but  very 
easily  broken,  especially  in  the  circular  or  transverse  direction,  so 
that  it  cannot  be  stripped  off  in  large  pieces.  It  is  very  commonly 
corrugated  with  very  fine  and  close  longitudinal  wrinkles,  caused 
most  probably  by  a contracted  state  of  the  artery  after  death.  Such 
is  the  appearance  presented  by  the  internal  coat  to  the  naked  eye,  but 
by  the  aid  of  the  microscope  it  is  found  to  consist  of  two  diflerent  struc- 
tures, namely  ; 1.  A scaly  epithelium,  forming  the  innermost  part  or 
lining.  This  is  described  by  Henle  as  a thin  simple  layer  of  elliptical 
or  irregularly  rhombic  particles,  which  are  sometimes  elongated  so 
as  to  resemble  spindle-shaped  fibres.  These  epithelial  elements  have 
round  or  oval  nuclei,  which,  however,  may  disappear ; indeed  the 
whole  structure  sometimes  becomes  indistinct.  2.  One  or  more 
layers  of  a peculiar  structure,  forming  the  chief  substance  of  the 
inner  coat,  and  styled  by  Henle  the  “ striated,”  “ perforated,”  or 
“fenestrated  membrane.”  This  consists  of  a thin  and  brittle  trans- 
parent film,  forming  one  or  several  layers,  in  which  latter  case  it  may 
be  stripped  off  in  small  shreds,  which  have  a remarkable  tendency  to 
curl  in  at  their  upper  and  lower  borders,  and  roll  themselves  up  as 
represented  in  the  figure  (fig.  228).  The  films  of  membrane  are 

marked  by  very  fine  pale  streaks,  fol- 
lowing principally  a longitudinal  direc- 
tion, and  joining  each  other  obliquely 
in  a sort  of  network.  Henle  considers 
these  lines  to  be  reticulating  fibres 
formed  upon  the  membranous  layer. 
This  membrane  is  further  remarkable 
by  being  perforated  with  numerous 
round,  oval,  or  irregularly  shaped 
apertures  of  different  sizes.  In  some 
part  of  the  arteries  the  perforated 
membrane  is  very  thin,  and  therefore 
difficult  to  strip  olf;  in  other  situations 
it  is  of  considerable  thickness,  consist- 
ing of  several  layers ; but  it  often 
happens  that  the  deeper  layers  of  this 
structure,  i.  e.,  those  farther  from  the 
inner  surface,  lose  their  membranous 
character,  and  degenerate  into  a mere  network  of  longitudinal  anasto- 
mosing fibres,  quite  similar  to  fine  fibres  of  elastic  tissue;  indeed  there 
seems  much  reason  to  think  that  the  peiforaled  membrane  is  merely 
a form  or  modification  of  that  tissue.  These  longitudinal  reticulating 


Fig.  228. 


Portion  of  fenestrated  membrane  from 
the  crural  artery,  magnified  200  diameters. 
After  Henle.  a,  h,  and  c.  Perforations. 
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fibres  are,  however,  sometimes  spoken  of  as  constituting  a distinct 
coat. 

Middle  coat.  This  consists  of  distinct  fibres  disposed  circularly 
round  the  vessel,  and  consequently  tearing  off  in  a circular  direction, 
although  the  individual  fibres  do  not  form  complete  rings.  The  consi- 
derable thickness  of  the  walls  of  the  larger  arteries  Is  due  chiefly  to 
this  coat ; and,  in  the  smaller  ones,  it  is  said  to  be  thicker  in  comparison 
w'ith  the  calibre  of  the  vessel.  In  the  largest  vessels  it  is  made  up  of 
many  layers ; thus,  upwards  of  forty  have  been  counted  in  the  aorta, 
twenty-eight  in  the  carotid,  and  fifteen  in  the  subclavian  artery 
(Rauschel) ; and  shreds  of  perforated  membrane,  similar  to  that  of 
the  inner  coat,  are  often  found  between  the  layers.  The  middle  coat 
is  of  a tawny  or  reddish-yellow  colour,  not  unlike  that  of  the  elastic 
tissue,  but,  when  quite  fresh,  it  has  a softer  and  more  translucent 
aspect  than  the  last-named  tissue.  Its  more  internal  part  is  often  de- 
scribed as  redder  than  the  rest,  but  the  deeper  tint  is  probably  due  to 
staining  by  the  blood  after  death.  The  fibres  forming  this  coat  are 
highly  elastic,  and  were  regarded  by  many,  especially  among  the 
French  anatomists,  as  being  identical  in  nature  with  those  of  the 
yellow  elastic  tissue:  but  it  consists  in  reality  of  two  kinds  of  fibres, 
namely,  1st,  pale,  translucent,  soft,  flattened  fibres,  measuring  from 
s^Voth  to  of  an  inch  in  breadth,  presenting  here  and  there  a few 
elongated  nuclei-form  corpuscles,  and  having  the  other  characters  of 
the  plain  variety  of  muscular  fibres  ; and,  2dly,  fine  elastic  fibres 
mixed  with  the  former,  and  joining  together  as  usual  in  an  irregularly 
reticular  manner.  The  contractility  (vital)  of  the  arteries  is  due  to 
this  coat. 

External  coat.  This  has  usually  been  described  as  made  up  of 
interwoven  filaments  of  cellular  and  elastic  tissues ; but  Henle  has 
correctly  pointed  out  that  it  consists,  in  the  larger  arteries,  of  two 
layers  of  different  texture,  viz.,  1st,  an  internal  stratum  of  genuine 
elastic  tissue,  most  obvious  in  arteries  of  large  calibre,  and  becoming 
thinner  and  at  length  disappearing  in  those  of  small  size;  2dly,  an 
outer  layer,  consisting  of  ordinary  cellular  or  areolar  tissue,  in  which 
the  filaments  are  closely  interwoven,  and  in  large  and  middle-sized 
arteries  chiefly  run  diagonally  or  obliquely  round  the  vessel;  the 
interlacement  of  these  filaments  becomes  much  more  open  and  lax 
towards  the  surface  of  the  artery,  where  they  connect  the  vessel  with 
its  sheath,  or  with  other  surrounding  parts.  This  cellular  layer  is 
usually  of  great  proportionate  thickness  in  the  smaller  arteries. 

Some  arteries  have  much  thinner  coats  than  the  rest,  in  proportion 
to  their  calibre.  This  is  strikingly  the  case  with  those  contained  within 
the  cavity  of  the  cranium,  and  in  the  vertebral  canal ; the  difference 
depends  on  the  external  and  middle  coats,  which,  in  the  vessels  re- 
ferred to,  are  thinner  than  elsewhere. 

The  coats  of  arteries  receive  small  vessels,  both  arterial  and  venous, 
named  vasa  vasorum,  which  serve  for  their  nutrition.  The  little 
nutrient  arteries  do  not  pass  immediately  from  the  cavity  of  the  main 
vessel  into  its  coats,  but  are  derived  from  branches  which  arise  from 
the  artery,  (or  sometimes  from  a neighbouring  artery,)  at  some  dis- 
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tance  from  the  point  where  they  are  ultimately  distributed,  and  divide 
into  smaller  branches  within  the  sheath  and  upon  the  surface  of  the 
vessel  before  entering  its  coats.  They  form  a network  in  the  tissue  of 
the  external  coat,  from  which  a few  penetrate  into  the  middle  coat, 
and  follow  the  circular  course  of  its  fibres:  none  have  been  disco- 
vered in  the  internal  coat.  Minute  venules  return  the  blood  from  these 
nutrient  arteries,  which  however  they  do  not  closely  accompany,  and 
discharge  it  into  the  vein,  or  pair  of  veins,  which  usually  run  alongside 
the  artery. 

Arteries  are  generally  accompanied  by  larger  or  smaller  nerves; 
and  when,  in  the  operation  of  tying  an  artery,  these  happen  to  be  in- 
cluded along  with  it  in  the  ligature,  great  pain  is  experienced;  but  the 
vessel  itself,  when  in  a healthy  condition,  is  insensible.  Nerves  are, 
nevertheless,  distributed  to  the  coats  of  arteries,  probably  for  govern- 
ing their  contractile  movements.  The  nerves  come  chiefly  from  the 
sympathetic,  and  in  a smaller  proportion  from  the  cerebro-spinal  sys- 
tem. They  form  plexuses  round  the  larger  arteries,  and  run  along 
the  smaller  branches  in  form  of  fine  bundles  of  fibres,  which  here  and 
there  twist  round  the  vessel,  and  single  nerve-fibres  have  been  seen 
closely  accompanying  minute  arteries.  There  is  less  certainty  as  to 
the  extent  and  mode  of  distribution  of  the  nerves  in  the  arterial  coats; 
some  observers  state,  that  filaments  may  be  traced  as  far  as  the  middle 
coat;  and  Valentin  describes  them  as  ending  there  in  a plexus. 

Vital  properties. — Contractility.  Besides  the  merely  mechanical  property  of 
elasticity,  arteries  are  endowed  in  a greater  or  less  degree  with  vital  contractility, 
by  means  of  which  they  can  narrow  their  calibre.  This  vital  contractility,  which 
has  doubtless  its  seat  in  the  soft,  pale  fibres  of  the  middle  coat,  does  not  cause 
rapid  contractions  following  in  rhythmic  succession  like  those  of  the  heart;  its 
operation  is,  on  the  contrary,  slow,  and  the  contraction  jrroduced  is  of  long  endu- 
rance. Its  effect,  or  its  tendency,  is  to  contract  the  area  of  the  arterial  tube,  and 
to  offer  a certain  amount  of  resistance  to  the  distending  force  of  the  blood ; and 
as  the  contracting  vessel  will  shrink  the  more,  the  less  the  amount  of  fluid  con- 
tained in  it,  the  vital  contractility  would  thus  seem  to  adjust  the  capacity  of  the 
arterial  S3^stem  to  the  quantity  and  force  of  the  blood  passing  through  it,  bracing  up 
the  vessels,  as  it  were,  and  maintaining  them  in  a constant  state  of  tension.  In 
producing  this  effect,  it  co-operates  with  the  elasticity  of  the  arterial  tubes,  but  it 
can  be  shown  that  after  that  has  reached  its  limit  of  operation  the  vital  contrac- 
tion can  go  no  further  in  narrowing  the  artery.  The  vital  or  muscular  contractility 
of  the  arteries,  then,  counteracts  the  distending  force  of  the  heart  and  seems  to 
be  in  constant  ojreration.  Hence  it  is  often  named  “ tonicity,”  and,  so  far,  justly, 
but  at  the  same  time,  like  the  contractility  of  other  muscular  structures,  it  can, 
by  the  application  of  various  stimuli,  be  artificially  excited  to  more  vivid  action 
than  is  displayed  in  this  natural  tonic  or  balanced  state;  and,  on  the  other  hand, 
it  sometimes  relaxes  more  than  the  habitual  degTee,  and  then  the  vessels  yield- 
ing to  the  distending  force  of  the  heart  become  unusually  dilated.  Such  a re- 
mission in  their  contractile  force  (taking  place  rather  suddenly)  is  probably  the 
cause  of  the  turgescence  of  the  small  vessels  of  the  skin  which  occurs  in  blush- 
ing, and  the  arteries  of  erectile  organs  are  probably  affected  in  the  same  manner, 
so  as  to  permit  of  an  augmented  flow  of  blood  into  the  veins  or  venous  cavities 
when  erection  begins. 

The  vital  contractility  of  small-sized  arteries  is  easily  demonstrated  in  the 
transparent  parts  of  cold-blooded  animals.  If  the  point  of  a needle  be  two  or 
three  times  drawn  quickly  across  one  of  the  little  arteries  (not  capillaries)  in  the 
web  of  a frog’s  fool  placed  under  the  microscope,  the  vessel  will  be  seen  slowly  to 
contract,  and  the  stream  of  blood  passing  through  it  becomes  smaller  and  smaller. 
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and,  by  a repetition  of  the  process,  may  be  made  almost  entirely  to  disappear. 
After  persisting  in  this  contracted  state  for  some  minutes,  the  vessel  will  gradu- 
ally dilate  again  to  its  original  size.  The  same  effect  may  be  produced  by  the 
application  of  ice-cold  water,  and  also  by  galvanism,  especially  when  a rapid 
succession  of  shocks  is  sent  through  the  vessel  by  means  of  a coil,  as  practised 
by  Edward  and  Ernest  H.  Weber.*  Moreover,  if  one  of  the  small  arteries  in  the 
mesentery  of  a frog  or  of  a small  warm-blooded  animal,  such  as  a mouse 
(Poiseuille),  be  compressed  so  as  to  take  off  the  distending  force  of  the  blood 
from  the  part  beyond  the  point  where  the  pressure  is  applied,  that  part  will 
dimmish  in  calibre,  at  first  no  doubt  from  its  elasticity,  and  therefore  suddenly, 
but  afterwards  slowly.  This  gradual  shrinking  of  an  emptying  artery  after  its 
elasticity  has  ceased  to  operate,  may  be  shown  also  by  cutting  out  the  frog’s 
heart  or  dividing  the  main  trunks  of  the  vessels : it  is  obviously  due  to  vital  con- 
traction. 

The  contractility  of  the  middle-sized  and  larger  arteries  is  not  so  conspicuous, 
and  many  excellent  observers  have  failed  to  elicit  any  satisfactory  manifestation 
of  such  property  on  the  application  of  stimuli  to  these  vessels.  Others,  however, 
have  observed  a sufficiently  decided,  though  by  no  means  a striking  degree  of 
contraction  slowly  to  follow  mechanical  irritation  or  repeated  application  of  the 
galvanic  wires  to  these  arteries  in  recently  killed  animals.  To  render  this  effect 
more  evident,  my  colleague.  Dr.  C.  J.  B.  Williams,  adopted  a method  of  experi- 
menting which  he  had  successfully  employed  to  test  the  irritability  of  the  bron- 
chial tubes.  He  tied  a bent  glass  tube  into  a cut  end  of  an  artery,  and  filled  the 
vessel,  as  well  as  the  bend  of  the  tube,  with  water;  the  application  of  galvanism 
caused  a narrowing  of  the  artery,  the  reality  of  which  was  made  manifest  by  a 
rise  of  the  fluid  in  the  tube.  Contraction  is  said  also  to  follow  the  application  of 
chemical  stimulants,  but  as  these  may  directly  corrugate  the  tissue  by  their  che- 
mical action,  the  evidence  they  afford  is  less  satisfactory.  Cold  causes  contrac- 
tion of  the  larger  arteries,  according  to  the  testimony  of  various  inquirers;  and, 
as  in  the  smaller  arteries,  a gradual  shrinking  in  calibre  ensues  in  these  vessels, 
when  the  distending  pressure  of  the  blood  is  taken  off,  by  the  extinction  or  im- 
pairment of  the  force  of  the  heart  on  the  approach  of  death.  From  the  experi- 
ments of  Dr.  Parry,  it  would  appear  that  the  contraction  thus  ensuing,  proceeds 
considerably  beyond  what  would  be  produced  by  elasticity  alone,  and  that  it 
relaxes  after  death,  when  vitality  is  completely  extinct,  so  that  the  artery  widens 
again,  to  a certain  point,  at  which  it  is  finally  maintained  by  its  elasticity. 

VEINS. 

Mode  of  distribution. — The  veins  are  ramified  throughout  the  body, 
like  the  arteries,  but  there  are  some  differences  in  their  proportionate 
number  and  size,  as  well  as  in  their  ari'angement,  which  require  to  be 
noticed. 

In  most  regions  and  organs  of  the  body,  the  veins  are  more  numerous 
and  also  larger  than  the  arteries,  so  that  the  venous  system  is  altogether 
more  capacious  than  the  arterial,  but  the  proportionate  capacity  of 
the  two  cannot  be  assigned  with  exactness.  The  pulmonary  veins 
form  an  exception  to  this  rule,  for  they  do  not  exceed  in  capg.city  the 
pulmonary  arteries. 

The  veins  are  arranged  in  a superficial  and  deep  set,  the  forrher 
running  immediately  beneath  the  skin,  [unaccompanied  by  arteries,] 
and  thence  named  subcutaneous,  the  latter  commonly  accompanying 
the  arteries,  [having  the  same  names,]  and  called  venas  comites  vel 
satellites  arteriarum.  The  large  arteries  have  usually  one  accompany- 
ing vein,  and  the  medium-sized  and  smaller  arteries  two;  but  there 
are  exceptions  to  this  rule : thus  the  veins  within  the  skull  and  spinal 
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canal,  the  hepatic  veins,  and  the  most  considerable  of  those  belonging 
to  the  bones,  run  apart  from  the  arteries. 

The  communications  or  anastomoses  between  veins  of  considerable 
size,  are  more  frequent  than  those  of  arteries  of  equal  magnitude. 

Structure. — The  veins  have  much  thinner  coats  than  the  arteries, 
and  collapse  when  cut  across  or  emptied;  whereas  a cut  artery  pre- 
sents a patent  orifice.  Notwithstanding  their  comparative  thinness, 
however,  the  veins  possess  considerable  strength,  more  even,  according 
to  some  authorities,  than  arteries  of  the  same  calibre.  The  number  of 
their  coats  has  been  difl'erently  reckoned,  and  the  tissues  composing 
them  difierently  described  by  diflerent  writers,  and  this  discrepancy 
of  statement  is  perhaps  partly  due  to  the  circumstance  that  all  veins 
are  not  perfectly  alike  in  structure.  In  most  veins  of  tolerable  size, 
three  coats  may  be  distinguished,  which,  as  in  the  arteries,  have  been 
named  external,  middle,  and  internal.  The  external  coat  is  thin,  but 
strong  and  tough  : it  is  composed  of  fibres,  and  bundles  of  fibres,  of 
the  same  nature  as  those  of  the  cellular  and  fibrous  tissues,  interlacing 
in  all  directions,  with  some  elastic  fibres  intermixed.  The  internal 
coat  is  less  brittle  than  that  of  the  arteries,  and  therefore  admits  of 
being  more  easily  peeled  off  without  tearing;  but  in  other  respects  the 
two  are  very  much  alike.  That  of  the  veins  consists  inwardly  of  an 
epithelium,  as  in  the  arteries,  and  next  to  that,  of  one  or  more  layers 
of  very  fine  elastic  fibres,  though  not  all  of  equal  fineness,  forming 
close  longitudinal  reticulations,  with  or  without  portions  of  perforated 
membrane.  Between  the  external  and  internal  coats,  are  one,  two,  or 
even  more  layers  of  fibres,  which  may  be  said  to  constitute  the  middle 
coat.  These  layers  consist  of  fibres,  agreeing  in  all  respects  with  the 
white  or  waved  filaments  of  the  cellular  or  areolar  tissue,  either  quite 
pure,  or  mixed  in  one  or  other  of  the  layers  with  a greater  or  less 
amount  of  fibres  resembling  those  of  the  middle  coat  of  the  arteries, 
that  is,  having  the  anatomical  characters  of  the  plain  muscular  fibres. 
The  fibres  usually  run  circularly  in  one  of  these  layers,  and,  when 
another  is  present,  its  fibres  are  longitudinal,  oblique,  or  irregular. 
According  to  Dr.  Chevers,*  in  the  deep  as  well  as  in  some  of  the  super- 
ficial veins  of  the  trunk  and  neck,  the  middle  coat  is  composed  of 
several  layers  of  circular  fibres,  with  only  here  and  there  a few  that 
take  a longitudinal  course;  whilst  that  of  the  veins  of  the  limbs, 
whether  superficial  or  deep,  consists  of  a circular  layer,  and  imme- 
diately within  that  a strong  layer  of  longitudinal  fibres.  The  muscular 
tissue  of  the  auricles  of  the  heart  is  prolom^ed  for  some  way  on  the 
adjoining  part  of  the  vense  cavse  and  pulmonary  veins.  The  veins  in 
tlie  cancelli  of  bones,  those  which  form  the  sinuses,  or  at  least  the 
lining  of  the  sinuses  of  the  dura  mater,  as  well  as  the  veins  of  the 
cavernous  body  of  the  penis,  being  supported  by  firm  structures,  have 
thinner  coats;  but  it  seems  to  be  an  error  to  deny  to  them  all  but  the 
internal  coat. 

The  coats  of  the  veins  are  supplied  with  nutrient  vessels,  vasa  vasorum, 
in  the  same  manner  as  those  of  the  arteries.  JVerves  have  not  been 
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demonstrated  in  the  coats  of  veins  generally;  but  some  observers  have 
succeeded  in  tracing  small  branches  of  nerves  on  the  vena  cava  infe- 
rior, where  it  passes  behind  the  liver,  and  filaments,  supposed  to  be 
nervous,  have  been  seen  by  Pappenheim  on  some  of  the  cerebral  veins. 


Vital  properties. — Veins,  when  in  a healthy  condition,  appear  to  be  almost  devoid 
of  sensibility.  They  possess  vital  contractility,  which  shows  itself  in  the  same 
manner  as  that  of  the  arteries,  but  is  greatly  inferior  in  degree,  and  much  less 
manifest.  The  muscular  parts  of  the  great  veins,  near  the  auricles  of  the  heart, 
on  being  stimulated,  in  recendy  killed  quadrupeds,  exhibit  quick  and  decided 
contractions,  somewhat  resembling  those  of  the  auricles  themselves. 


Valves. — Most  of  the  veins  are  provided  with  valves,  a mechanical 
contrivance  beautifully  adapted  to  prevent  the  reflux  of  the  blood. 
The  valves  are  formed  of  semilunar  folds  of  the  lining  membrane, 
strengthened  by  some  included  fibro-cellular  tissue,  which  project  ob- 
Most  commonly  two  such  folds  or  flaps  are 
other  (fig.  229,  a)  ; the  convex  border  of  each, 
Haller,  forms  a 


Fig.  229. 


liquely  into  the  vein, 
placed  opposite  each 
which,  according  to 
parabolical  curve,  is  connected  with  the 
side  of  the  vein ; the  other  edge  is  free, 
and  points  towards  the  heart,  or  at  least 
in  the  natural  direction  of  the  current  of 
the  blood  along  tbe  vessel,  and  the  two 
flaps  obliquely  incline  towards  each  other 
in  this  direction.  Moreover,  the  wall  of 
the  vein  immediately  above  (or  nearer 
the  heart  than)  the  curved  line  of  attach- 
ment of  the  valves,  is  dilated  into  a pouch 
or  sinus  on  either  side  (fig.  229,  b a),  so 
that  when  distended  with  blood  or  by 
artificial  injection,  the  vessel  bulges  out 

nn  pnr’h  «irlp  unrl  ibiKj  criups  ri«p  tn  thp  Diagrams  showing  valves  of  veins. 

on  eacn  siae,  ana  inus  gives  rise  lo  me  ^ ^ open  and  spread 

appearance  of  a knot  or  swelling  wher-  out,  with  two  pairs  of  valves,  b.  Longi- 


ever  a valve  is  placed  (as  o). 

their  closed  slate,  c.  Portion  of  a dis- 
tended vein,  exhibiting  a swelling  in  the 
situation  of  a pair  of  valves. 

blood  in  its  on- 


From  the  above  description,  it  is  plain 
that  the  valves  are  so 
offer  no  obstacle  to  the 


ward  flow,  but  that  when  from  pressure  or  any  other  cause  it  is  driven 
backwards,  the  refluent  blood,  getting  between  the  dilaied  wall  of  the 
vein  and  the  flaps  of  the  valve,  will  press  them  inwards  until  their 
edges  meet  in  the  middle  of  the  channel  and  close  it  up. 


The  valvular  folds  are  usually  placed  in  pairs,  as  above  described ; m the  veins 
of  the  horse  and  other  large  quadrupeds  three  are  often  found  ranged  round  the 
inside  of  the  vessel,  but  this  rarely  occurs  in  the  human  body.  On  the  other 
hand,  the  valves  are  placed  singly  in  some  of  the  smaller  veins,  and  in  large  veins 
single  valves  are  not  unfrequently  placed  over  the  openings  of  smaller  entering 
branches;  also  in  the  right  auricular  sinus  of  the  heart  there  is  a single  crescentic 
fold  at  the  orifice  of  the  vena  cava  inferior,  and  another  more  completely  covering 
the  opening  of  the  principal  coronary  vein. 

Many  veins  are  destitute  of  valves.  Those  which  measure  less  than  a line  in 
diameter  rarely,  if  ever,  have  valves.  Valves  are  wanting  in  the  trunks  of  the 
superior  and  inferior  venae  cavae,  in  the  trunk  and  branches  of  the  portal  vein,  in 
the  hepatic,  renal,  and  uterine  vems;  also  in  the  spermatic  vems  of  the  female. 
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In  the  male,  these  last-mentioned  veins  have  valves  in  their  course,  and  in  either 
sex  a little  valve  is  occasionally  found  in  the  renal  vein,  placed  over  the  entrance 
of  the  spermatic.  The  pulmonary  veins,  those  within  the  cranium  and  vertebral 
canal,  and  those  of  the  cancellated  te.xture  of  bone,  as  well  as  the  trunk  and 
branches  of  the  umbilical  vein,  are  without  valves.  Valves  are  not  generally 
found,  and  when  present  are  few  in  number,  in  the  azygos  and  intercostal  veins. 
On  the  other  hand,  they  are  numerous  in  the  veins  of  the  limbs  (and  especially 
of  the  lower  limbs),  which  are  much  e.xposed  to  pressure  in  the  muscular  move- 
ments, or  from  other  causes,  and  have  often  to  conduct  the  blood  against  the 
direction  of  gravity.  No  valves  are  met  with  in  the  veins  of  reptiles  and  fishes, 
and  not  many  in  those  of  birds. 

CAPILLARY  VESSELS. 

That  the  blood  passed  from  the  arteries  into  the  veins  was  of  course 
a necessary  part  of  the  doctrine  of  the  circulation,  as  demonstrated  by 
Harvey;  but  the  mode  in  which  the  passage  took  place  was  not  ascer- 
tained uniil  some  time  after  the  date  of  his  great  discovery.  The  dis- 
covery of  the  capillary  vessels,  and  of  the  course  of  the  blood  through 
them,  was  destined  to  be  one  of  the  first  fruits  of  the  use  of  the  micro- 
scope in  anatomy  and  ph^ysiology,  and  was  reserved  for  Malpighi  (in 
1661),  to  whose  rare  sagacity  these  sciences  have  been  so  greatly  in- 
debted for  their  advancement. 

When  the  web  of  a frog’s  foot  is  viewed  through  a microscope  of 
moderate  power  (as  in  fig.  230),  the  blood  is  seen  passing  rapidly 

[Fig.  230. 


A magnified  view  of  the  capillary  circulation  in  the  web  of  a frog’s  foot,  magnified  1 10  diameters. 
1.  Trunk  of  a vein.  2,  2.  Its  branches.  3,  3.  Pigment  cells.  Alter  Wagner. — C.] 

along  the  small  arteries,  and  thence  more  slowly  through  a network 
of  finer  channels,  by  which  it  is  conducted  into  the  veins.  The.se 
small  vessels,  interposed  between  the  finest  branches  of  the  arteries 
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and  the  commencing  veins,  are  the  capillary  vessels.  They  may  be 
seen  also  in  the  lungs  or  mesentery  of  the  frog  and  other  batrachians, 
and  in  the  tail  and  gills  of  their  larvae;  also  in  the  tail  of  small  fishes; 
in  the  mesentery  of  mice  and  other  small  quadrupeds;  and  generally, 
in  short,  in  the  transparent  vascular  parts  of  animals  which  can  readily 
be  brought  under  the  microscope.  These  vessels  can  also  be  demon- 
strated by  means  of  fine  injections  of  opaque  coloured  material,  not 
only  in  membranous  parts,  such  as  those  above  mentioned,  but  also  in 
more  thick  and  opaque  tissues,  which  can  be  rendered  transparent  by 
drying. 

The  capillary  vessels  of  a part  are  most  commonly  arranged  in  a 
network,  the  branches  of  which  are  of  tolerably  uniform  size,  though 
not  all  strictly  equal ; thus  they  do  not  divide  into  smaller  branches 
like  the  arteries,  or  unite  into  larger  ones  like  the  veins;  but  the  dia- 
meter of  the  tubes,  as  well  as  ihe  shape  and  size  of  the  reticular  meshes 
which  they  form,  differs  in  different  textures.  Their  prevalent  size  in 
the  human  body  may,  speaking  generally,  be  stated  at  from  to 

of  an  inch,  as  measured  when  naturally  filled  with  blood.  But 
they  are  said  to  be  in  some  parts  considerably  smaller,  and  in  others 
larger  than  this  standard:  thus,  Weber  has  measured  injected  capilla- 
ries in  the  brain,  which  he  found  to  be  not  wider  than  iiy^sth  of -an 
inch,  and  Henle  has  observed  some  still  smaller, — in  both  cases  appa- 
rently smaller  than  the  natural  diameter  of  the  blood  corpuscles.  The 
capillaries,  however,  when  deprived  of  blood,  probably  shrink  in  cal  ibre 
immediately  after  death;  and  this  consideration,  together  with  the  fact 
that  their  distension  by  artificial  injection  may  exceed  or  fall  short  of 
what  is  natural,  should  make  us  hesitate  on  such  evidence  to  admit 
the  existence  of  vessels  incapable  of  receiving  the  red  particles  of  the 
blood.  The  diameter  of  the  capillaries  of  the  marrow,  or  of  the  me- 
dullary membrane,  is  stated  as  high  as  T2o<jth  of  an  inch.  In  other 
parts,  their  size  varies  between  these  extremes:  it  is  small  in  the  lungs, 
small  also  in  muscle;  larger  in  the  skin  and  mucous  membranes.  Ac- 
cording to  Mr.  Toynbee,  the  extreine  branches  of  the  arteries  and  the 
commencing  veins  in  certain  parts  of  the  synovial  membranes  are  con- 
nected by  loops  of  vessels,  which  are  dilated  at  their  point  of  fiexure 
to  a greater  size  even  than  the  vessels  which  they  immediately  connect, 
and  such  can  scarcely  with  propriety  be  termed  capillaries. 

There  are  differences  also  in  the  size  or  width  of  the  meshes  of  the 
capillary  network  in  different  parts,  and  consequently  in  the  number 
of  vessels  distributed  in  a given  space,  and  the  amount  of  blood  supplied 
to  the  tissue.  The  network  is  very  close  in  the  lungs  and  in  the  cho- 
roid coat  of  the  eye,  close  also  in  muscle,  in  the  skin,  and  in  most 
parts  of  the  mucous  membranes,  in  glands  and  secreting  structures, 
and  in  the  gray  part  of  the  brain  and  spinal  cord.  On  the  other  hand, 
it  has  wide  meshes  and  comparatively  few  vessels  in  the  ligaments, 
tendons,  and  other  allied  textures.  In  infants  and  in  young  persons, 
the  tissues  are  more  vascular  than  in  after  life;  growing  parts,  too, 
are  more  abundantly  supplied  with  vessels  than  those  which  are  sta- 
tionary. 

The  figure  of  the  capillary  network  is  not  the  same  in  all  textures. 
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In  many  cases  the  shape  of  the  meshes  seems  accommodated  to  the  ar- 
rangement of  the  elements  of  the  tissue  in  which  they  lie.  Thus  in 
muscle,  nerve,  and  tendon,  the  meshes  are^long  and  comparatively 
narrow,  and  run  conformably  with  the  fibres  and  fasciculi  of  these 
textures  (fig.  231).  In  other  parts  the  meshes  are  rounded  or  poly- 
gonal, with  no  one  dimension  greatly  predominating  (fig.  232).  In 
the  smaller-sized  papillm  of  the  skin  and  mucous  membranes,  the  vessels 
of  the  network  are  often  drawn  out  into  prominent  loops. 

Structure  of  the  small-sized  vessels  and  capillaries. — The  capillary 
vessels  have  real  coats,  and  are  not  mere  channels  drilled  in  the  tissue 
which  they  pervade,  as  has  sometimes  been  maintained.  In  various 
parts  they  are  readily  separable  from  the  surrounding  substance  or 


[Fig.  231. 


Fig.  232. 


Fig.  231.  Capillaries  of  a small  fasciculus  of  muscular  fibres  from  the  neck  of  the  dog: — a. 
Terminal  twig  ol'  the  artery,  v.  Terminal  twig  of  the  vein.  p.  Plexus  of  capillaries,  e.  Ele- 
mentary fibre,  to  show  the  relative  size  and  direction  of  those  to  which  the  capillaries,  here  re- 
presented, are  distributed. — Todd  and  Bowman  ] 

Fig.  232.  Injected  capillaries  of  the  skin  magnified. 

Fig.  233  represents  a minute  artery,  treated  with  acetic  acid,  and  magnified  about  200  diame- 
ters (after  Henie).  a.  Cavity  of  the  vessel  and  longitudinally-disposed  nuclei  of  the  primitive 
membrane;  h,  h,  middle  coal  with  elongated  corpuscles  disposed  circularly  ; e,  one  of  these  cor- 
puscles;/, another  seen  endwise;  c,  c.  external  coat,  with  longitudinal  nuclei, g,  g. 


parenchyma,  as  in  the  brain  and  retina,  and  in  such  cases  it  is  easy 
to  display  their  independent  membranous  parietes.  The  number,  as 
well  as  the  structure  of  their  coats,  differs  according  to  the  size  of  the 
vessels.  Capillaries  of  a diameter  less  than  smooth  of  an  inch  have 
but  a single  coat,  which  is  formed  of  simple  homogeneous  transparent 
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membrane,  with  nucleiform  corpuscles  attached  at  intervals  on  the 
outer  surface,  or  inclosed  as  it  were  in  the  substance  of  the  membrane 
(fig.  234).  Some  of  these  attached  or  imbedded  corpuscles  are  round, 

[Fig.  234. 


Capillary  vessels  from  the  pia  mater;  a,  calibre  of  the  tube,  partly  occupied  by  oval  nuclei, 
alternately  arranged  lengthways,  and  epithelial  in  their  character ; 6,  b,  b,  nuclei  projecting  on 
the  exterior  of  the  tube;  c,  c,  walls,  and  d,  calibre,  of  a large  branch;/,/,  oval  nuclei,  arranged 
transversely.  Magnified  410  diameters.  After  Henle. — C.] 

others  oval,  the  latter  usually  lying  with  their  long  diameter  parallel 
to  the  axis  of  the  vessel.  In  vessels  one  or  two  degrees  larger  (fig. 
233,)  the  structure  is  more  complex.  The  corpuscles  of  the  primitive 
simple  membrane  are  more  numerous  and  more  lengthened  {a) ; an 
epithelium  exists  on  the  inside  of  the  primitive  membrane,  and  on  its 
outside  is  added  a layer  {b,  h)  containing  nucleiform  corpuscles,  elon- 
gated in  a direction  across  the  diameter  of  the  vessel  (e,  /).  This 
layer  corresponds  with  the  middle  or  muscular  coat  of  the  arteries, 
and  accordingly,  in  vessels  of  somewhat  greater  size,  the  characteristic 
circular  fibres  of  that  tunic  appear  in  the  layer  in  question,  as  well  as 
the  nuclei.  Outside  of  all  is  the  cellular  coat  (c,  c),  marked  by  longi- 
tudinal nuclei  (g,  g).  In  vessels  of  of  an  inch  in  diameter,  the 
striated  or  perforated  membrane  may  be  discovered ; but,  as  formerly 
stated,  this  may  be  wanting  altogeiher.  In  vessels  of  still  larger  size, 
the  primitive  membrane,  with  its  longitudinal  corpuscles,  may  have 
disappeared,  and  it  generally  does  disappear  in  the  arteries;  in  other 
cases,  according  to  Henle,  (on  whose  statements  the  present  description 
is  founded,)  it  is  converted  into  or  is  supplanted  by  one  or  more  layers 
of  longitudinal  fibres,  partly  pale,  flattened,  and  parallel,  and  partly  of 
the  nuclear  or  elastic  kind.  This  longitudinal-fibrous  coat  is  seen  in 
many  of  the  veins,  between  the  circular-fibrous  coat  and  the  fenestrated 
membrane,  or,  when  the  latter  is  wanting,  immediately  under  the  epi- 
thelium. In  small  arteries  and  veins,  but  two  or  three  removes  from 
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the  capillaries,  no  difference  in  structure  can  be  perceived  between  the 
two  kinds  of  vessels. 

Vital  properties. — From  the  share  which  the  capillaries  take  in  many  vital  actions, 
both  healthy  and  diseased,  and  especially  from  the  part  they  have  been  supposed 
to  play  in  the  process  of  inflammation,  much  pains  has  naturally  been  bestowed 
to  find  out  whether  they  are  endowed  with  vital  contractility.  There  is  stUl, 
however,  a difference  of  opinion  on  this  question;  and,  although  the  weight  of 
evidence  is,  on  the  whole,  in  favour  of  the  existence  of  this  property  in  the  capil- 
laries, it  must,  nevertheless,  be  confessed  that  the  proof  is  by  no  means  so  positive 
and  clear  as  in  the  case  of  the  small  arteries.  The  chief  grounds  on  which  it  is 
atlirmed  are  the  two  following,  which  rest  on  the  testimony  of  various  competent 
observers,  who  have  made  the  question  as  to  the  irritability  of  the  capillaries  the 
subject  of  experimental  inquiry;  viz.,  1st.  That  stimulants,  such  as  alcohol,  oil  of 
turpentine,  pepper,  and  ice  or  ice-cold  water,  applied  to  the  frog’s  foot  or  mesen- 
tery, cause  the  capillary  vessels  to  shrink  in  diameter,  and  that  this  contraction  is 
sjreedily  followed  by  their  dilatation  beyond  their  natural  capacity  and  by  retarda- 
tion of  the  blood;  the  shrinking  of  the  vessels  being  attributed  to  the  direct  opera- 
tion of  the  stimuli  on  -their  contractility,  and  their  subsequent  dilatation  to  the 
temporary  exhaustion  of  that  property,  consequent  on  its  previous  undue  excitation. 
2dly.  That  when  the  vessels  are  preternaturally  dilated,  in  the  way  above  de- 
scribed, or  by  the  action  of  ammonia  or  common  salt,  they  may,  after  a time,  be 
made  to  contract  to  their  usual  size  by  the  reapplication  of  stimuli. 

Termination  of  arteries. — The  only  known  termination  of  arteries  is  in  veins,  and 
this  takes  place  by  means  of  capillary  vessels  of  some  of  the  forms  above  de- 
scribed, unless,  perhaps,  in  the  interior  of  erectile  organs,  to  be  specially  referred 
to  hereafter,  in  which  it  has  been  supposed  by  some  anatomists  that  small  arte- 
ries open  into  wide  venous  cavities,  without  the  intervention  of  capillaries.  Addi- 
tional modes  of  termination  have,  however,  been  assumed  to  exist.  Thus,  it 
was  believed  that  branches  of  arteries  ended  in  exhalent  vessels,  which,  in  their 
turn,  terminated  by  open  orifices  on  the  skin,  on  the  surface  of  different  internal 
cavities,  or  in  the  cellular  tissue ; other  arterial  branches  were  supposed  to  be 
continued  into  the  ducts  of  secreting  glands,  and  it  was,  moreover,  imagined  that, 
besides  the  red  capillaries,  there  existed  finer  vessels,  which  passed  between  the 
arteries  and  the  veins,  and  from  their  smallness  were  able  to  convey  only  the 
colourless  part  of  the  blood.  The  existence  of  these  colourless  or  “ serous”  ves- 
sels, as  they  were  called  (vasa  serosa,  vasa  non  rubra),  was  held,  by  most  autho- 
rities, to  be  universal,  by  others  it  was  assumed  as  necessary,  at  least,  in  the 
colourless  textures;  but  these  views  have  now  been  generally  abandoned, 
although  they  long  prevailed  almost  without  question,  and  were  made  the  basis 
of  not  a few  influential  doctrines  in  pathology  and  practical  medicine. 

Erectile.,  or  cavernous  tissue. — By  this  term  is  understood  a peculiar  structure, 
forming  the  principal  part  of  certain  organs  which  are  capable  of  being  rendered 
turgid,  or  erected,  by  distension  with  blood.  It  consists  of  dilated  and  freely  in- 
tercommunicating branches  of  veins,  into  which  arteries  pour  their  blood,  occu- 
pying the  areolae  of  a network  formed  by  fibrous,  elastic,  and  probably  contrac- 
tile bands,  named  trabeculae,  and  inclosed  in  a distensible  fibrous  envelope. 
This  peculiar  arrangement  of  the  blood-vessels  scarcely  deserves  to  be  regarded 
as  constituting  a distinct  texture,  though  reckoned  as  such  by  some  writers;  it  is 
restricted  to  a very  few  parts  of  the  body,  and  in  these  is  not  altogether  uniform 
in  character;  the  details  of  its  structure  will,  therefore,  be  considered  with  the 
special  description  of  the  organs  in  which  it  occurs. 

DEVELOPMENT  OF  BLOOD-VESSELS. 

The  first  vessels  which  appear  are  formed  within  the  ovum,  in  the  germinal 
membrane,  and  the  process  subsequently  goes  on  in  growing  parts  of  the  animal 
body.  New  vessels,  also,  are  formed  in  the  healing  of  wounds  and  sores,  in  the 
organization  of  effused  lymph,  in  the  restoration  of  lost  parts,  and  in  the  produc- 
tion of  adventitious  growths.  Passing  over  the  earlier  accounts,  the  following 
may  serve  as  an  outline  of  the  process,  as  deduced  from  the  observations  of 
Schwann,  on  the  formation  of  vessels  in  the  germinal  membrane  of  the  incubated 
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eggj  and  in  the  growing  tail  of  batrachian  larvEe,  repeated  and  confirmed  as  they 
have  recently  been,  in  the  latter  case,  by  Kolliker. 

The  smaller  vessels  and  capillaries  originate  from  nucleated  cells  similar  to 
those  which  at  first  constitute  the  different  parts  of  the  embryo.  The  cell-wall, 
or  envelope,  of  these  cells,  shoots  out 
into  slender  pointed  processes,  tending 
in  different  directions,  so  that  they  ac- 
quire an  irregularly  star-shaped  or 
radiated  figure.  The  prolongations 
from  neighbouring  cells  encounter  one 
another,  and  join  together  by  their 
ends,  and  the  irregularly  ramified  or 
reticular  cavities  thus  produced  are  the 
channels  of  rudimentary  capillaries.  It 
is  in  this  way,  according  to  Schwann, 
that  the  network  of  vessels  begins  in 
the  vascular  area  of  the  germinal  mem- 
brane. In  growing  parts,  where  new 
vessels  are  formed  in  the  vichiity  of 
those  already  existing,  as  represented 
in  the  adjoining  figure  (235),  not  only 
do  the  processes  of  the  stellate  cells 
join  those  of  neighbouring  cells,  but 
some  of  them  meet  and  join  with 
similar  pointed  processes  which  shoot 
out  from  the  sides  of  neighbouring 
capillary  vessels,  and  in  this  manner 
the  new  vessels  are  adopted  into  the 
existing  system.  The  junctions  of  the 
cells  witli  each  other  or  with  capillary 
vessels  are,  at  first,  of  great  tenuity, 
and  contrast  strongly  with  the  central 
and  wider  parts  of  the  cells ; they  ap- 
pear then  to  be  solid,  but  they  after- 
wards become  pervious  and  gradually 
widen,  blood  begins  to  pass  through 
them,  and  the  capillary  network  ac- 
quires a tolerably  uniform  calibre. 

The  original  vascular  network  may  be- 
come closer  by  the  formation  of  new 
vessels  in  its  interstices,  and  this  is 
effected  by  similarly  metamorphosed 
cells,  arising  in  the  areolae,  and  joining 
at  various  points  with  the  surrounding 
vessels,  and  also,  according  to  Kolliker, 
simply  by  pointed  offshoots  from  the 
existing  capillaries  stretching  across 
the  intervals  and  meeting  from  oppo- 
site sides,  so  as  when  enlarged  to  form 
new  connecting  arches.  From  obser- 
vations made  on  the  foetal  membranes  of  sheep,  Mr.  Paget  has  found  that  the 
mode  of  formation  of  capillaries  described  by  KoUiker  in  batrachians,  holds  good 
also  in  mammiferous  animals.*  The  simple  homogeneous  coat  of  the  capillaries  is 
thus  formed  out  of  the  walls  of  the  coalescing  cells ; the  nuclei  on  the  capillaries 
seem,  however,  too  numerous  to  be  accounted  for  merely  by  the  nuclei  of  these  cells. 
Whilst  the  finest  capillaries  retain  this  simple  structure,  those  that  are  larger 
acquire  the  additional  coats  already  described,  and  it  seems  probable  that  the 
smaller  arteries  and  veins  are  formed  in  the  same  manner;  indeed,  it  would  seem 
not  unreasonable  to  presume,  that  the  several  gradations  of  structure  seen  as  per- 
manent conditions  in  vessels  of  successively  larger  calibre,  may  represent  the 


Capillary  blood-vessels  of  the  tail  of  a young 
larval  frog.  Magnified  350  times.  After  Kdl- 
liker.  a,  capillaries  permeable  to  blood — b,  fat 
granules  attached  to  the  walls  of  the  vessels, 
and  concealing  the  nuclei — c,  hollow  prolonga- 
tion of  a capillary,  ending  in  a point — d,  a 
branching  cell  with  nucleus  and  fat-granules;  it 
communicates  by  three  branches  with  prolonga- 
tions of  capillaries  already  formed — e,  blood-cor- 
puscles still  containing  granules  of  fat. 


Supplement  to  Muller’s  Physiology,  by  Baly  and  Kirkes,  1848,  p.  104. 
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successive  steps  by  which  a vessel,  having  originally  the  small  size  and  the 
simple  membrane  of  a fine  capillary,  increases  in  width  and  acquires  the  com- 
plex tunics  of  a vein  or  artery.  Further  observations,  however,  are  required  on 
this  point.  Kolliker  states,  that  many  vessels  which  eventually  attain  a medium 
size,  are  originally  derived  from  round  cells,  which  unite  in  single  or  double 
rows,  and  form  the  primitive  simple  membranous  tube  of  such  vessels,  by  coales- 
cence of  their  cavities  and  walls.  He  thinks  that,  in  other  moderate-sized  ves- 
sels, the  process  of  formation  is  the  same  as  in  the  case  of  the  heart  and  the  large 
venous  and  arterial  trunks,  which  are  formed  not  after  the  manner  of  the  capilla- 
ries, but  in  the  way  described  by  most  preceding  embryologists,  namely,  by  an 
agglomeration  of  cells  in  the  situation  of  the  future  heart  and  along  the  line  of  the 
great  vessels,  forming  at  first  a solid  mass,  but  subsequently  becoming  hollow 
within  by  liquefaction  in  the  centre,  whilst  the  circumferential  cells  are  meta- 
morphosed into  the  fibres  of  the  heart  and  the  several  tissues  constituting  the 
coats  of  the  vessels. 

The  blood-vessels  may  be  said  to  increase  in  size  and  capacity  in  proportion 
to  the  demands  made  on  their  service.  Thus,  as  the  uterus  enlarges  in  preg- 
nancy, its  vessels  become  enlarged,  and  when  the  main  artery  of  a limb  is  tied, 
or  otherwise  permanently  obstructed,  collateral  branches,  originally  small  and 
insignificant,  augment  greatly  in  size,  to  afford  passage  to  the  increased  share  of 
blood  which  they  are  required  to  transmit,  and  by  this  admirable  adaptation  of 
them  to  the  exigency,  the  circulation  is  restored.  In  such  cases,  an  increase 
takes  place  in  length,  as  well  as  in  diameter,  and  accordingly,  the  vessels  very 
commonly  become  tortuous. 


ARTERIES. 

Op  the  vascular  system  an  outline  has  already  been  given,  in  which 
the  distinctive  characters  of  the  two  great  sets  of  blood-vessels,  the 
arteries  and  the  veins,  have  been  pointed  out.  The  subdivision  of  the 
arterial  system  into  pulmonary  and  systemic  arteries  has  also  been  de- 
scribed ; the  former  conveying  blood  from  the  right  side  of  the  heart 
into  the  lungs,  and  the  latter  carrying  that  fluid  from  the  left  side  of 
the  heart  to  all  parts  of  the  body.  The  pulmonary  artery  and  its 
divisions  will  be  elsewhere  noticed ; in  this  place  we  enter  upon  the 
consideration  of  the  systemic  arteries.  These  commence  by  means  of 
a large  single  vessel,  named  the  aorta,  from  which,  as  from  a large 
trunk,  branches  are  distributed  to  all  the  organs  of  the  body. 

THE  AORTA. 

The  aorta  or  great  artery,  fig.  236,  a b c,  ; arteria  magna,)*  1 
is  the  large  main  trunk  of  a series  of  vessels  which  convey  red  or  i 
oxygenated  blood  from  the  heart  over  the  entire  body.  It  is  situated  ' 
in  front  of  the  vertebral  column,  partly  within  the  thorax  and  partly 
in  the  abdomen.  It  commeiices  at  the  left  ventricle  of  the  heart,  with 

* The  terms  doprh,  aprrip'ia,  are  apparently  compounded  of  the  words  a)ip,  air,  spirit,  and 
rnpth,  to  l<eep  or  guard  ; ihe  ancients  believing  that  the  arteries  contained  vital  air,  or 
spirits,  during  life.  [Others  say  it  is  derived  from  deipdi,  to  lift  up,  or  compounded  from  dd 
and  po),  ever  flowing.] 
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which  it  is  intimately  con- 
nected ; and  after  ascending 
a short  distance  within  the 
thorax,  arches  over  to  the 
left  side,  and  then  descending 
along  the  vertebral  column, 
passes  through  the  diaphragm 
into  the  abdominal  cavity, 
and  ends  opposite  the  fourth 
lumbar  vertebra,  by  dividing 
into  the  right  and  left  com- 
mon iliac  arteries.  In  this 
course  the  primary  systemic 
artery  forms  a continuous 
undivided  trunk,  which  gra- 
dually diminishes  in  size  from 
its  commencement  to  its  ter- 
mination, and  gives  off  larger 
or  smaller  branches  at  vari- 
ous points.  Nevertheless, 
different  parts  of  the  vessel 
have  received  particular 
names,  derived  from  their 
position  or  direction.  The 
following  are  recognised, 
viz.,  the  arch  of  the  aorta,  the 
thoracic  aorta,  and  the  abdo- 
minal aorta.  The  short  curved  part,  fig.  236,  a,  which  reaches  from 
the  ventricle  of  the  heart  to  the  side  of  the  third  dorsal  vertebra,  is 
named  the  arch  ; the  straight  part,  b,  which  extends  from  that  vertebra 
to  the  diaphragm,  is  called  the  thoracic  aorta ; and  the  remainder  of 
the  vessel,  c,  down  to  its  bifurcation,  is  spoken  of  as  the  abdominal 
aorta.  These  three  parts  will  be  examined  separately,  the  first  part 
or  arch  being  described  immediately,  and  the  other  divisions  in  subse- 
quent pages. 

ARCH  OF  THE  AORTA. 

The  arch  of  the  aorta,  fig.  237,  [arcus  aortse,]  commences  at  the 
upper  part  or  base  of  the  left  ventricle  of  the  heart,  in  front  of  the  left 
auriculo-ventricular  orifice ; it  then  passes  upwards  and  to  the  right 
side,  somewhat  in  the  direction  of  the  heart  itself,  crossing  obliquely 
behind  the  sternum,  and  at  the  same  time  approaching  more  nearly  to 
that  bone ; having  gained  the  level  of  the  upper  border  of  the  second 
costal  cartilage  of  the  right  side,  the  vessel  alters  its  course,  and  arches 
over  from  right  to  left,  at  the  same  time  inclining  backwards  to  reach 
the  left  side  of  the  second  dorsal  vertebra ; here  it  makes  another  turn, 
and  changes  its  direction  so  as  to  incline  downwards  upon  the  left  side 
of  the  third  dorsal  vertebra,  at  the  lower  border  of  which  the  arch  of 
the  aorta  becomes  continuous  (without  any  mark  of  separation)  with 


Fig.  236. 
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tlie  Straight  descending  portion  of  the  ves- 
sel known  as  the  thoracic  aorta. 

In  this  course  it  will  be  observed  that 
the  artery  describes  a curve,  having  its 
convexity  turned  upwards,  forwards,  and 
to  the  right  side,  and  its  concavity  of 
course  in  the  opposite  direction.  A little 
above  its  origin  the  aorta  is  larger  than 
elsewhere,  and  is  not  quite  cylindrical,  for 
it  presents  externally  three  small  bulgings, 
fig.  237,’  =,  of  about  equal  size,  which  cor- 
respond with  as  many  dilatations  or  pouches 
within  ; these  are  named  the  sinuses  of  the 
aorta  (arteriae  magnse  sinus, — Valsalva*) ; 
they  might  be  termed  the  sinuses  of  the 

The  arch  of  the  aorta  as  seen  from  aortic  valves,  in  consequence  of  their  con- 
position,  a.  flexion  with  the  functions  of  those  valves, 
descending  part;  d.  e.  origin  of  the  In  this  place  it  may  be  mentioned,  that  in 

m^st  cases  there  exists  along  the  right 

nominate  artery;  fr,  left  carotid;  h.  & , ,=> 

left  subclavian.  1,  2,  two  of  the  Side  of  the  ascending  part  or  the  arch  a 
nuses  of  the  aorta;  3,  tho  dilatation,  named  the  sreat  sinus  of  the 
aorta  (artense  magnce  maximus  sinus, — 
Valsalva),  fig.  237,®.  This  partial  dilatation  of  the  vessel  varies  in 
size  in  different  subjects,  and  occasionally  is  not  to  be  detected. 

Opposite  to  the  three  sinuses  at  the  root  of  the  aorta,  of  which  two 
are  anterior  and  one  posterior,  the  section  of  the  artery  has  a some- 
what triangular  figure;  but  immediately  below  them,  where  it  is 
attached  to  the  base  of  the  left  ventricle,  the  vessel  is  smaller,  and  its 
border  circular.  This  circular  border  is  connected  with  the  margin 
of  the  aortic  orifice  of  the  left  ventricle  of  the  heart  by  means  of  a 
dense  fibro-cartilaginous  structure  of  an  annular  form,  which  enters 
into  three  indentations  presented  by  the  border  of  the  vessel  between 
the  three  sinuses.  The  aorta  is  also  connected  with  the  heart  by  the 
serous  layer  of  the  pericardium,  which  is  prolonged  for  some  distance 
upon  the  vessel,  and  by  the  lining  membrane  of  the  left  ventricle  (endo- 
cardium), which  is  continuous  with  that  of  the  whole  arterial  system. 

Around  the  inner  side  of  the  orifice  of  the  aorta,  and  corresponding 
in  position  with  the  three  sinuses,  are  attached  three  semilunar  valves, 
the  free  margins  of  which  meet  together  so  as  to  close  the  mouth  of 
the  vessel,  and  prevent  the  reflux  of  the  blood  propelled  from  the  ven-  j 
tricle  into  the  aorta.  Above  two  of  the  valves,  and  in  the  correspond-  I 
ing  sinuses,  are  seen  the  orifices  of  the  two  coronary  arteries  of  the 
heart,  d e,  the  first  branches  given  ofl’  by  the  aorta. 

From  the  difference  in  the  direction  and  connexions  of  different  | 
portions  of  the  arch  it  is  described  as  consisting  of  an  ascending,  a 
transverse,  and  a descending  portion. 

The  ascending  portion,  fig.  237,  a,  of  the  arch  of  the  aorta  at  its  | 
commencement  is  generally  placed  on  a level  w'ith  the  upper  border 


Valsalvm  Opera.  Venetiis,  1740.  Dissert.  Anatom,  i.,  sect,  ii.,  p.  129,  tab.  21. 
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of  the  fourth  costal  cartilage  of  the  left  side,  and  it  rises  as  high  as  the 
upper  border  of  the  second  costal  cartilage  of  the  right  side.  Its  length 
is  about  two  inches  or  two  inches  and  a quarter ; and  it  is  curved  in 
its  direction. 

This  portion  of  the  aortic  arch  is  enclosed  in  the  pericardium,  and, 
together  with  the  pulmonary  ai’tery,  is  invested  by  a tube  of  the  serous 
layer  of  that  bag,  in  such  a manner  that  both  vessels  are  covered  by 
the  serous  membrane,  except  where  they  are  in  contact  one  with  the 
other. 

At  its  commencement  the  ascending  part  of  the  arch  is  concealed 
by  the  pulmonary  artery,  and  the  right  auricular  appendage  also  over- 
laps it ; but  as,  in  ascending,  the  aorta  passes  forwards  and  to  the 
right  side,  w'hilst  the  pulmonary  artery  turns  backwards  and  to  the 
left,  the  former  vessel  comes  into  view,  and  approaches  very  near  to 
the  sternum,  from  which  it  is  separated  only  by  the  pericardium  and 
by  cellular  tissue  and  the  remains  of  the  thymus  gland  lodged  in  the 
anterior  mediastinum.  Higher  up,  the  aorta  has  the  descending  vena 
cava  on  the  right  side,  and  the  pulmonary  artery  (in  passing  back- 
wards) on  the  left : behind,  it  is  supported  on  the  right  branch  of  the 
pulmonary  artery  with  the  other  constituents  of  the  root  of  the  right 
lung. 

The  second,  or  transverse,  part  of  the  arch,  fig.  237,  h,  is  directed 
from  right  to  left,  and  from  the  sternum  to  the  body  of  the  second 
dorsal  vertebra.  At  its  left  side  it  is  covered  by  the  left  pleura  and  lung, 
and  is  placed  immediately  in  front  of  the  trachea  before  its  bifurcation 
into  the  bronchi.  Here  (on  its  posterior  aspect)  the  aorta  touches 
likewise  the  oesophagus,  and  is  crossed  by  the  thoracic  duct.  The 
upper  border  of  this  the  transverse  part  of  the  arch  has  in  contact  with 
it  the  left  innominate  vein  ; and  from  it  are  given  off  the  large  arteries 
(innominate,  left  carotid,  and  left  subclavian),  which  are  furnished  to 
the  head  and  the  upper  limbs.  The  lower  border  rests  on  the  bifurca- 
tion of  the  pulmonary  ai'tery,  and  is  connected  with  the  left  division 
of  that  artery  by  the  remains  of  the  ductus  arteriosus.  At  or  near  its 
end  this  part  of  the  arch  is  crossed  in  front  by  the  left  vagus  nerve, 
and  the  recurrent  laryngeal  branch  of  that  nerve  turns  upwards,  beneath 
and  behind  it. 

The  descending  portion  of  the  arch,  fig.  237,  c,  which  is  straight  in 
its  direction,  rests  on  the  left  side  of  the  body  of  the  third  dorsal  verte- 
bra, and  is  covered  by  the  left  pleura  and  lung.  In  front  of  this  part 
of  the  arch  is  the  root  of  the  left  lung ; and  to  its  right  side  is  the 
oesophagus  with  the  thoracic  duct. 

If  the  pulmonary  artery  be  cut  across  at  its  root  and  drawn  up- 
wards, it  will  be  seen  that  the  curve  formed  by  the  arch  of  the  aorta 
encloses  the  pulmonary  artery  at  its  division,  the  root  of  the  left  lung, 
the  left  auricle  of  the  heart,  the  left  recurrent  nerve,  and  the  remains 
of  the  ductus  arteriosus. — It  may  at  the  same  time  be  observed  that 
the  aorta  is  connected  with  the  pulmonary  artery  by  the  pericardium, 
and  by  the  fibrous  cord  representing  the  ductus  arteriosus  of  the  foetus. 
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PECULIARITIES  OF  THE  ARCH  OF  THE  AORTA. 

It  is  proposed  to  notice  briefly  under  the  head  oi peculiarities,  all  the  more  fre- 
quent deviations  from  the  usual  arrangement  of  each  arterial  trunk  and  its 
branches,  and  especially  such  as  may  be  interesting  in  a surgical  or  physiological 
point  of  view.  For  more  extended  information  on  this  part  of  the  subject,  reference 
may  be  made  to  a work  on  the  arteries,  recently  published.*  In  accordance  with 
tliis  plan,  the  peculiarities  affecting  the  arch  of  the  aorta  will  now  be  considered. 


The  height  to  which  the  arch  of  the  aorta  rises  in  the  chest  is  liable  to  some 
variation.  Although  its  highest  part  is  usually  placed  about  an  inch  below  the 
upper  margin  of  the  sternum,  it  may  reach  very  nearly  to  the  level  of  that  part  of 
the  bone ; and,  on  the  contrary,  it  has  been  occasionally  found  an  mch  and  a half 
below  it,  and  (but  this  appears  to  be  of  very  rare  occurrence)  as  much  as  three 
inches  from  the  same  point.  In  these  cases,  the  length  and  position  of  the  great 
branches  which  spring  from  the  arch  undergo  corresponding  modifications. 

Change  of  direction. — The  aorta  sometimes  presents  the  singular  peculiarity  of 
arching  over  the  root  of  the  right  lung  instead  of  that  of  the  left,  and  afterwards 
continuing  on  the  right  side  of  the  vertebral  column.  In  these  cases,  the  viscera 
are  all  transposed,  and  the  vena  azygos  is  removed  from  the  right  to  the  left  side. 
In  other  instances  again,  which  are  less  frequently  met  with,  this  change  in  the 
direction  of  the  aorta  is  only  temporary,  for  after  arching  over  the  right  bronchus 
(with  the  vena  azygos),  it  resumes  within  the  thorax  its  usual  position,  to  the 
left  of  the  vertebral  column. 

Peculiarities  of  Conformation. — The  aorta  has  been  observed  to  divide,!  without 
forming  any  arch,  into  an  ascending  and  a descending  branch;  the  former  of 
which  ascended  vertically  for  some  distance,  and  then  subdivided,  like  a cross, 
into  three  branches,  to  supply  the  head  and  upper  limbs.  This  very  rare  dispo- 
sition of  the  aorta  corresponds  with  the  usual  arrangement  in  some  quadrupeds;! 
and  since,  at  an  early  period  in  the  history  of  anatomy,  dissections  were  for  the 
most  part  prosecuted  on  the  bodies  of  the  lower  animals,  the  terms  ascending 
and  descending  aorta  came  also  to  be  applied  by  the  older  anatomists  to  parts  of 
the  great  systemic  artery  in  the  human  subject. 

Another  very  unusual  change  of  conformation  is  that  in  which  the  aorta  divides 
soon  after  its  commencement  into  two  large  branches,  which  unite  again  into  a 
single  trunk,  corresponding  to  the  descending  portion  of  the  aorta.  § In  one  case 
of  this  kind,  (that  recorded  by  Horamel,)  the  trachea  and  cesophag-us  were  found 
to  pass  through  the  vascular  ring  formed  by  the  divided  aorta ; and  they  probably 
occupied  the  same  position  in  the  other  cases  also. 


It  is  interesting  to  find  that  many  of  the  peculiar  conditions  of  the  great  syste- 
mic artery  just  mentioned,  resemble  the  ordinary  arrangements  of  that  vessel 
in  the  lower  vertebrate  animals.  Of  this,  one  example  in  the  case  of  quadrupeds, 
has  been  already  mentioned.  The  change  in  the  direction  of  the  arch  over  the 
right  instead  of  the  left  bronchus,  is  similar  to  the  ordinary  condition  in  birds; 
and  the  bifurcation  of  the  ascending  aorta,  and  the  subsequent  reunion  of  its  two 
parts  has  analogy  with  the  arrangement  of  this  vessel  in  the  class  of  reptiles.  It 
may  further  be  remarked,  that  the  mode  in  which  these  peculiarities  may'  be 
supposed  to  be  produced — ^by  the  pre-existence  of  certain  fcetal  conditions  of  the 
vessel  in  the  human  subject,  or  by  slight  changes  effected  during  the  progress  of 
development — has  in  many  cases  been  satisfactorily  shown. 

* “ The  Anatomy  of  the  Arteries  of  the  Human  Body,  with  its  application  to  Pathology 
and  Operative  Surgery,  by  Richard  Quain,  in  a series  of  plates  and  commentaries.”  Lon- 
don, 1H44. 

t Klinz  in  “ Abhandlungen  der  losephinischen  Med.  Chir.  Acad,  zu  Wien.”  Band  I, 
S.  271,  1787  ; Troussieres  in  “ Le  Journal  des  Sgavans,”  Paris,  1729. 

t [Usually  the  case  in  the  pachydermata  and  rurainantia.] 

§ Homrael,  in  “Commercium  Literarium,”  Hehdom.  21,  Norimbergas,  1737;  Mala- 
carne,  “ Delle  osservazioni  in  chirurgia,”  &c.,  part  II.  119  ; Zagorsky,  in  “ Mem.  de  I’Acad. 
Imp.  des  Sciences  de  St.  Petersbourg,”  t.  9. 
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THE  BRANCHES  OF  THE  ARCH  OF  THE  AORTA  TAKEN 
COLLECTIVELY. 

The  branches  given  off  by  the  first  part  of  the  aorta  are  five  in 
number.  Two  of  these,  named  the  coronary  arteries,  fig.  237,  d,  e,  are 
comparatively  small,  and  are  distributed  to  the  walls  of  the  heart : they 
arise  very  near  to  the  commencement  of  the  aorta,  and  will  be  exa- 
mined hereafter  (page  532). 

The  other  three  branches  from  the  arch  are  the  three  large  primi- 
tive trunks  which  supply  the  head  and  neck,  the  upper  limbs,  and,  in 
part,  the  thorax. 

They  usually  arise  from  the  middle  or  highest  part  of  the  arch,  in 
the  following  order,  fig.  237 ; first,  the  innominate  or  brachio-cephalic 
artery,  w’hich  soon  subdivides  into  the  right  subclavian  and  the  right 
carotid  arteries  ; secondly,  the  left  carotid  ; and  thirdly,  the  left  sub- 
clavian artery. 

The  origin  of  the  left  carotid  artery  is  ordinarily  somewhat  nearer 
to  the  innominate  artery  than  it  is  to  the  subclavian  artery  of  its  own 
side. 

These  three  vessels,  with  the  branches  and  the  peculiarities  pre- 
sented by  each,  will  be  described  in  succession ; but  it  is  necessary  so 
far  to  anticipate  as  to  notice  in  this  place  the  variations  which  have 
been  observed  in  their  mode  of  origin  from  the  aorta,  as  connected 
with  the  peculiai'ities  of  that  vessel. 

PECULIARITIES  OF  THE  BRANCHES  ARISING  FROM  THE 
ARCH  OF  THE  AORTA. 

Variations  in  the  nunaber  and  arrangement  of  the  branches  which  arise  from 
the  aortic  arch  are  of  more  frequent  occurrence  than  those  of  the  arch  itself. 
They  may  be  arranged  into  two  classes:  1.  Those  m which  the  primary  trunks, 

viz.,  the  carotid  and  subclavian,  or  the  innominate  arteries  are  concerned ; and 
2.  Those  in  which  one  or  more  secondary  branches  usually  given  from  the  sub- 
clavian, take  origin  directly  from  the  aorta. 

1.  Peculiarities  affecting  the  primary  branches. — These  relate  to  the  situation  of  the 
large  branches  upon  the  arch ; to  their  contiguity  to  each  other ; or  to  an  altera- 
tion in  their  number  or  arrangement. 

The  situation  of  the  branches. — Instead  of  springing  from  the  highest  part  of  the 
arch,  the  branches  are  frequently  moved  altogether  to  the  right,  and  take  origin 
horn  the  commencement  of  the  transverse  portion,  or  even  from  the  end  of  the 
ascending  portion  of  the  arch.  In  these  cases  the  vessels  arise  lower  down  than 
usual,  especially  the  innominate  artery;  and  they  are  generally  crowded  to- 
gether on  the  aorta. 

Their  contiguity  to  each  other. — In  the  ordinary  arrangement,  the  origin  of  the 
left  carotid  is  nearer  to  the  innominate  than  to  the  left  subclavian;  but  the 
•branches  sometimes  arise  at  equal  distances  from  each  other,  or  they  are  un- 
usually apart.  A very  frequent  change  consists  in  the  approximation  (in 
various  degrees  in  different  cases)  of  the  left  carotid  towards  the  innominate 
artery. 

The  number  and  arrangement  of  the  branches. — These  are  extremely  various. 
In  a large  series  of  observations  the  most  frequent  change  met  with  in  the  num- 
ber of  the  primary  branches  was  their  reduction  to  two.  This  most  frequently 
arose  from  the  left  carotid  being  derived  from  the  innominate  artery.*  In  other 

* [A  natural  condition  in  many  apes  and  marsupialia.] 
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cases  of  rare  occurrence,  the  carotid  and  subclavian  arteries  of  the  left  side  (as 
well  as  those  of  the  right)  took  origin  by  an  innominate  artery.* 

On  the  other  hand,  the  number  of  the  primary  branches  has  been  found  to  be 
augmented  to  four,  by  the  decomposition,  as  it  were,  of  the  innominate  artery 
hito  the  right  carotid  and  subclavian  arteries,  which  arose  directly  from  the 
aorta. 

In  some  of  these  cases  the  right  subclavian  artery,  as  might  be  expected,  was 
the  first  branch  given  off  from  the  arch,  the  right  carotid,  the  left  carotid  and  the 
left  subclavian  following  in  regular  order;  but  this  vessel  was  likewise  found  to 
take  origin  beyond  one  or  two  of  the  remaining  three  branches,  or,  as  in  most 
instances,  beyond  them  all — from  the  left  end  of  the  arch;  and  other  variations, 
in  the  order  in  which  the  branches  arise,  have  been  noticed. 

Again,  examples  have  occurred  of  augmentation  in  the  number  of  the 
branches  to  five  or  six.  In  these  cases  the  common  carotid  of  one  or  both 
sides  being  absent,  the  external  and  internal  carotid  arteries  arose  from  the 
aorta  separately. 

In  other  forms  of  variety,  the  number  of  the  primary  branches  continues  unchanged, 
bid  their  arrangement  is  unusual.  Thus,  when  the  aorta  arches  over  to  the  right 
side,  there  may  be  three  branches  having  the  reverse  of  the  ordinary  arrange- 
ment, the  innominate  being  on  the  left  side.  In  other  cases  (the  aorta  having  its 
usual  course,)  the  two  carotids  have  been  seen  to  arise  by  a common  trunk,  and 
the  two  subclavians  separately — the  right  subclavian  in  most  instances  being 
transferred  beyond  the  other  branches  to  the  left  end  of  the  arch.  [Meckel 
mentions!  a rare  case  in  which  there  were  two  innominatas,  one  of  which  sent 
off  the  two  carotids,  the  other  the  two  subclavians.] 

A very  unusual  change,  referrible  to  this  form  of  peculiarity,  observed  by 
Tiedemann,  consists  in  there  being  but  one  innominate  artery,  and  that  on  the 
left  side,  although  the  aorta  had  its  usual  course  over  the  left  bronchus. — The 
subject  was  an  infant,  and  had  hare-lip. 

2.  Peculiarities  in  which  one  or  more  secondary  branches,  usually  given  from  the  sub- 
clavian, are  derived  directly  from  the  aorta. — In  nearly  all  these,  there  is  but  a 
single  secondary  branch  taking  origin  from  the  aorta ; and  such  a branch,  it  may 
be  remarked,  has  been  found  to  accompany  the  ordinary  arrangement  of  the 
primary  branches,  or  to  co-exist  with  a diminution  or  with  an  increase  in  their 
number ; that  is  to  say,  with  all  the  conditions  of  the  primary  branches  which 
have  been  just  noticed. 

The  additional  branch  is  almost  invariably  the  left  vertebral,  which  in  nearly 
all  such  cases  arises  between  the  left  carotid  and  left  subclavian  arteries ; but  it 
has  been  observed  to  proceed  from  the  aorta  beyond  the  last-named  trunk. 

A thyroid  artery  has  been,  though  but  rarely,  seen  to  arise  from  the  arch  of  the 
aorta. 

Two  secondary  branches,  taking  origin  from  the  aorta,  have  been  very  rarely  met 
with.  Those  hitherto  observed  are  the  right  internal  mammary  and  the  left  ver- 
tebral ; or,  as  in  one  singular  case,  both  vertebral  arteries. 

BRANCHES  OF  THE  ARCH  OF  THE  AORTA. 

THE  CORONAEY  ARTERIES. 

The  coronary  arteries  are  small  vessels,  two  in  number,  which^ 
arise  near  the  root  or  commencement  of  the  aorta,  immediately 
above  the  semilunar  valves,  fig.  237,  d,  e.  They  are  called  coronary, 
from  the  manner  in  which  they  encircle  the  heart  near  its  base, 
{corona,  a wreath  or  garland).  They  have  likewise  been  named 
cardiac,  from  their  destination  to  the  substance  of  that  organ.  The 
two  arteries  are  distinguished  as  right  and  left  coronary  arteries  from 

* [Normal  in  bats. 
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the  direction  they  take,  or  from  the  sides  of  the  heart  which  they  re- 
spectively supply. 

The  right  coronary  artery  [art.  coronaria  dextra,]  about  the  size  of 
a crow’s  quill,  is  seen  close  to  the  right  side  of  the  pulmonary  artery, 
between  it  and  the  right  auricle.  It  arises  from  the  aorta  just  above 
the  free  margin  of  the  right  semilunar  valve,  and  runs  obliquely 
towards  the  right  side  of  the  heart,  lodged  in  the  groove  which  sepa- 
rates the  auricle  from  the  corresponding  ventricle.  Having  passed 
the  right  border  of  the  heart,  the  vessel  continues  its  course  in  the 
same  way  along  the  posterior  aspect  of  the  organ,  until  it  reaches  the 
groove  of  separation  between  the  two  ventricles,  where  it  divides  into 
two  branches.  One  of  these  continues  on  transversely  to  the  groove 
between  the  left  auricle  and  ventricle,  and  anastomoses  with  the  left 
coronary  artery;  whilst  the  other  branch,  assuming  a different  course, 
runs  longitudinally  downwards  along  the  posterior  wall  of  the  septum 
between  the  ventricles,  and  giving  branches  to  each  ventricle  and  to 
the  septum  between  them,  terminates  at  the  apex  of  the  heart  by 
anastomosing  with  the  descending  branch  of  the  left  coronary  artery, 
which  is  seen  on  the  fore  part  of  the  interventricular  septum. 

In  its  course,  the  right  coronary  artery,  besides  the  offsets  already 
noticed,  gives  small  branches  to  the  right  auricle  and  ventricle,  and 
also  to  the  origin  of  the  pulmonary  artery.  Along  the  right  border  of 
the  ventricle  a rather  large  branch  usually  descends  towards  the  apex 
of  the  heart,  and  sends  branches  in  its  progress  to  the  anterior  and 
posterior  surfaces  of  the  ventricle. 

The  left  coronary  artery  [art.  cor.  sinistra  s.  post.]  is  smaller  than 
the  preceding,  and  arises  from  the  left  side  of  the  aorta  higher  up  by 
a line  or  two.  It  passes  behind  and  then  to  the  left  side  of  the  pulmo- 
nary artery,  appearing  between  that  vessel  and  the  left  auricular  ap- 
pendage. At  first  it  descends  obliquely  towards  the  sulcus,  which 
separates  the  ventricles  of  the  heart  in  front,  where  it  divides  into  two 
branches.  Of  these,  one  continues  to  pursue  a transverse  direction, 
turning  outwards  and  to  the  left  side  in  the  groove  between  the  left 
ventricle  and  auricle,  and  after  reaching  the  posterior  aspect  of  the 
heart,  anastomoses  with  the  transverse  branch  of  the  right  coronary 
artery ; the  other  branch,  much  the  larger,  descends  on  the  anterior 
surface  of  the  heart  along  the  line  of  the  interventricular  septum 
towards  the  apex  of  the  organ,  and  anastomoses  with  the  long  de- 
scending branch  of  the  right  coronary  artery. 

The  left  coronary  artery  supplies  some  small  branches  at  its  com- 
mencement to  the  pulmonary  artery,  to  the  coats  of  the  aorta  itself, 
and  to  the  left  auricular  appendage ; its  two  branches  also  furnish 
smaller  offsets  throughout  their  course,  which  supply  the  left  auricle, 
both  ventricles,  and  the  interventricular  septum. 

PECULIARITIES  OF  THE  CORONARY  ARTERIES. 

The  coronary  arteries  have  been  observed  in  a few  instances  to  commence  by 
a common  trunk,  from  which  they  diverged  and  proceeded  to  their  usual  desti- 
nation. The  existence  of  three  coronary  arteries  is  not  a very  rare  occurrence, 
the  third  being  small,  and  arising  close  by  one  of  the  others.  Meckel,  in  one 
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instance,  obsen'ed  four,  the  supplementary  vessels  appearing  like  branches  of 
one  of  the  coronary  arteries  transferred  to  the  aorta. 

THE  INNOMINATE  ARTERY. 

The  invominate  artery  (brachio-cephalic),  [a.  anonyma,]  fig.  236, 
a,  the  largest  of  the  vessels  which  proceed  from  the  arch  of  the  aorta, 
arises  from  the  commencement  of  the  transverse  portion  of  the  arch, 
before  the  left  carotid.  From  this  point  the  vessel  ascends  obliquely 
towards  the  right,  until  it  arrives  opposite  the  sterno-clavicular  articu- 
lation of  that  side,  nearly  on  a level  with  the  upper  margin  of  the  cla- 
vicle, where  it  divides  into  the  right  subclavian,  b,  and  the  right  carotid 
artery,  c.  Its  place  of  bifurcation  would,  in  most  cases,  be  reached 
by  a probe  passed  backwards  through  the  cellular  interval  between 
the  sternal  and  clavicular  portions  of  the  sterno-mastoid  muscle.  The 
length  of  the  innominate  artery  is  very  variable,  but  usually  ranges 
from  an  inch  and  a half  to  two  inches. 

This  artery  lying  within  the  thorax  for  the  most  part,  is  placed 
behind  the  first  bone  of  the  sternum,  from  which  it  is  separated  by  the 
sterno-hyoid  and  sterno-thyroid  muscles,  and  a little  lower  down  by 
the  left  innominate  vein,  which  crosses  the  artery  at  its  root.  The 
innominate  artery  lies  in  front  of  the  trachea,  which  it  crosses  oblique- 
ly ; on  its  left  side  is  the  left  carotid  artery,  w*ith  the  thymus  gland  or 
its  remains;  and  to  the  right,  is  the  corresponding  innominate  vein 
and  the  pleura. 

In  the  ordinary  condition  no  branches  arise  from  this  vessel. 

PECULIARITIES  OF  THE  INNOMINATE  ARTERY. 

The  length  of  the  innominate  artery  now  and  then  exceeds  two  inches,  and 
occasionally  it  measures  only  one  inch  or  less.  Its  place  of  division  is  a point  of 
surgical  interest,  inasmuch  as  upon  it  in  a great  measure  depends  the  accessi- 
bility of  the  innominate  itself  in  the  neck,  as  well  as  the  length  of  the  right  sub- 
clavian artery.  Though  usually  bifurcating  nearly  on  a level  with  the  upper 
margin  of  the  clavicle  at  the  sternal  end,  it  has  been  sometimes  found  to  divide 
at  a considerable  distance  above  that  bone,  and,  but  less  frequently,  below  it  also. 

Lastly,  though  usually  destitute  of  branches,  this  vessel  has  been  observed  to 
supply  a thyroid  branch,  and  sometimes  a thymic  branch,  or  one  (bronchial) 
which  descends  in  front  of  the  trachea.  Sometimes  there  is  no  innominate  artery, 
the  right  subclavian  arising  as  a separate  trunk  from  the  aorta.  The  innominate 
artery  has  not  unfrequently  been  seen  to  give  origin  to  the  left  carotid.  In  cases 
of  transposition  of  the  aorta,  an  innominate  artery,  as  might  be  expected,  exists 
on  the  left  instead  of  the  right  side. 

COMMON  CAROTID  ARTERIES. 

The  common  or  primitive  carotid  arteries  of  the  right  and  left  sides 
of  the  body  [art.  carotis  dextra  et  sinistra]  are  nearly  similar  in  their 
course  and  position,  whilst  they  are  in  the  neck  ; but  they  differ  mate- 
rially in  their  mode  of  origin,  and  consequently  in  their  length,  and 
position  at  their  commencement.  On  the  right  side  the  carotid 
artery  commences  at  the  root  of  the  neck  behind  the’ sterno-clavicular 
articulation,  at  the  place  of  bifurcation  of  the  innominate  artery,  whilst 
the  carotid  of  the  left  side  arises,  within  the  thorax,  from  the  highest 
part  of  the  arch  of  the  aorta,  very  near  the  origin  of  the  innominate 
artery.  The  left  carotid  is  therefore  longer  than  the  right,  and  it  is  at 
first  placed  deeply  within  the  thorax. 
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In  consequence  of  this  difference,  it  is  convenient  to  describe,  at 
first,  the  thoracic  portion  of  the  left  carotid,  or  that  part  which  inter- 
venes between  the  arch  of  the  aorta  and  the  sterno-clavicular  articula- 
tion,— after  completing  which  the  same  description  will  suffice  for  both 
vessels. 

Whilst  within  the  thorax,  the  left  carotid  ascends  obliquely  behind, 
and  at  some  little  distance  from  the  upper  piece  of  the  sternum  and 
the  muscles  (sterno-hyoid  and  sterno-thyroid)  connected  with  that 
part  of  the  bone;  it  is  covered  by  the  remains  of  the  thymus  gland, 
and  is  crossed  by  the  left  innominate  vein.  This  part  of  the  artery 
lies  in  front  of  the  trachea ; and  the  oesophagus  (which,  at  the  root  of 
the  neck,  deviates  a little  to  the  left  side)  and  the  thoracic  duct,  are 
also  behind  it.  The  left  carotid  artery  here  lies  between  the  innomi- 
nate and  the  subclavian  arteries,  and  the  vagus  nerve  is  to  its  outer 
side. 

In  the  necli  the  common  carotid  artery,  fig.  238,  a,  of  either  side, 
reaches  from  behind  the  sterno-clavicular  articulation  to  the  level  of 
the  upper  border  of  the  thyroid  cartilage,  where  it  divides  into  two 
great  branches,  of  which  one,  tl),  is  distributed  to  the  cranium  and  face, 
and  the  other,  c,  to  the  brain  and  the  eye.  These  divisions  have,  from 
their  destination,  been  named  respectively  the  external  and  internal 
carotid  arteries. 

The  oblique  course  taken  by  the  common  carotid  artery  along  the 
side  of  the  neck,  is  indicated  by  a line  drawn  from  the  sterno-clavicular 
articulation  to  a point  midway  between  the  angle  of  the  jaw  and  the 
mastoid  process  of  the  temporal  bone.  At  the  root  of  the  neck,  the 
arteries  of  both  sides  are  separated  from  each  other  only  by  a narrow 
interval,  corresponding  with  the  width  of  the  trachea  ; but,  as  they 
ascend,  the  two  vessels  are  separated  by  a much  larger  interval, — • 
corresponding  with  the  breadth  of  the  pharynx  and  larynx.  The 
appearance  which  the  carotid  arteries  have  of  being  placed  further 
back  at  the  upper  than  at  the  lower  part  of  the  neck,  is  owing  to  the 
projection  of  the  larynx  forward  in  the  former  situation. 

In  considering  the  position  of  the  common  carotid  artery  with  regard 
to  the  adjacent  structures,  it  is  first  to  be  observed  that  this  vessel  is 
enclosed,  together  with  the  internal  jugular  vein  and  the  vagus  nerve, 
in  a common  membranous  investment  or  sheath,  derived  from  or  con- 
tinuous with  the  deep  cervical  fascia.  Separated  by  means  of  this 
sheath  from  all  the  surrounding  parts,  except  the  vein  and  nerve  just 
mentioned,  the  carotid  artery  is  deeply  placed  at  the  lower  part  of  the 
neck,  but  is  comparatively  superficial  towards  its  upper  end.  It  is 
covered  below  by  the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid 
muscles,  in  addition  to  the  platysma  and  the  different  layers  of  fascia 
between  and  beneath  the  muscles;  and  it  is  crossed  opposite  the  lower 
margin  of  the  cricoid  cartilage,  or  nearly  in  this  situation,  by  the  omo- 
hyoid muscle.  From  this  last-named  point  upwards  to  its  bifurcation, 
the  sheath  of  the  vessel  is  covered  only  by  the  common  integument,  the 
platysma  and  fascia;  and  this  part  of  the  artery  lies  in  a triangular 
space  bounded  by  the  sterno-mastoid,  the  omo-hyoid,  and  the  digastric 
muscles. 
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Behind,  the  artery  is  supported 
by  the  transverse  processes  of 
the  cervical  vertebr£e,from  which, 
however,  it  is  separated  by  a thin 
stratum  of  muscular  fibres, — parts 
of  the  longus  colli  and  scalenus 
anticus  muscles.  From  the  mus- 
cles, as  well  as  from  the  inferior 
thyroid  artery,  and  the  nerves 
which  rest  on  those  muscles,  the 
vessel  is  separated  by  its  sheath. 
In  consequence  of  the  contiguity  of 
the  bones,  the  circulation  through 
the  carotid  artery  may  be  com- 
manded by  pressure  directed 
backwards  against  the  vertebral 
column. 

On  the  inner  side  the  vessel  is 
in  juxtaposition  (the  sheath  only 
intervening)  with  the  trachea  be- 
low, and  with  the  thyroid  body 
(which  often  overlaps  the  artery), 
the  larynx  and  the  pharynx  higher  up.  Along  its  outer  side  are  placed 
the  internal  jugular  vein  and  the  vagus  nerve. 

Veins. — 'Fhe  internal  jugular  vein,  as  already  mentioned,  lies  along 
the  outer  side  of  the  artery,  and  is  enclosed  in  the  same  sheath,  but 
with  a thin  partition  intervening.  The  vein  is  close  to  the  artery  at 
the  upper  part  of  the  neck  ; but  in  approaching  the  thorax,  and  on  the 
right  side,  it  inclines  outwards,  and  the  two  vessels  are  separated  by  a 
triangular  interval,  across  the  base  of  which  lies  the  subclavian  artery. 
A difierent  arrangement  obtains  on  the  left  side,  the  vein  being  usually 
nearer  to  the  artery,  and  occasionally  even  in  front  of  it,  at  the  lower 
part  of  the  neck.  The  inclination  of  the  veins  in  both  these  cases  is  in 
the  same  direction — towards  the  right  side — and  it  may  be  accounted 
for  by  their  destination  to  the  right  side  of  the  heart.  Their  tendency 
to  the  right  side  has  necessarily  the  effect  of  approximating  one  to  the 
artery  which  it  accompanies,  and  removing  the  other  from  it. 

Crossing  over  the  upper  part  of  the  common  carotid  artery  to  join 
with  the  jugular  vein,  will  be  found  two  or  more  superior  thyroid  veins. 
These  veins  vary  in  number,  and  they  occasionally  form  a sort  of 
plexus  over  the  artery.  Another  vein,  likewise  from  the  thyroid  body 
{middle  thyroid  vein),  not  unfrequently  crosses  over  the  artery  near 
its  middle. 

The  anterior  jugular  vein,  after  descending  along  the  front  of  the 
neck,  usually  near  the  middle  line,  turns  outwards  at  the  lower  part  of 
the  neck,  under  the  sierno-mastoid  muscle,  and  thus  crosses  the  artery. 
This  vein  is  generally  of  small  size.  Occasionally,  however,  the  vein  is 
rather  large,  and  is  placed  nearly  over  the  carotid  artery  along  the  neck. 

Nerves.  — The  descending  branch  of  the  ninth  cerebral  nerve 
(descenderis  noni)  usually  rests  on  the  fore  part  of  the  sheath  of  the 
carotid  artery  (together  with  the  branches  of  cervical  nerves  which 
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join  it)  and  crosses  it  from  the  outer  to  the  inner  side.  In  some  in- 
stances the  branch  of  the  ninth  nerve  descends  within  the  sheath,  and 
between  the  artery  and  vein.  The  vagus  nerve,  as  already  mentioned, 
lies  within  the  sheath  of  the  vessels  between  the  artery  and  vein. 
This  nerve  was  in  one  case  observed  to  descend  over  the  artery. 
The  sympathetic  nerve  descends  along  the  back  of  the  sheath,  be- 
tween it  and  the  rectus  anticus  muscle ; and  the  recurrent  laryngeal 
nerve  crosses  inwards  behind  the  sheath. 

The  common  carotid  artery  usually  gives  off  no  branch,  and  there- 
fore continues  of  equal  size  in  its  whole  length,  except  at  its  bifurca- 
tion, where  an  enlargement  is  observable. 

peculiarities  of  the  common  carotid  arteries. 

Origin. — The  peculiarities  affecting  the  origin  of  the  common  carotids  of  the 
two  sides  must  necessarily  be  considered  separately. 

The  right  carotid  artery,  instead  of  forming  one  of  the  divisions  of  the  innomi- 
nate trunk,  occasionally  arises  directly  from  the  aorta,  or  in  conjunction  with  the 
left  carotid.  When  it  arises  from  the  aorta,  it  is  usually  the  first  vessel  from  the 
arch ; but  it  has  been  found  to  occupy  the  second  place, — the  right  subclavian, 
or,  very  rarely,  the  left  carotid,  being  the  first. 

The  place  at  which  the  riglrt  carotid  artery  commences,  varies  of  course  with 
the  point  of  bifurcation  of  the  innominate  artery.  A change  from  the  usual  posi- 
tion (on  a level  with  the  upper  border  of  the  clavicle)  was  found  in  the  propor- 
tion of  about  one  case  in  eight  and  a half ; and  it  was  found  to  occur  more  fre- 
quently above  than  below  that  point. 

The  left  carotid  artery  varies  in  its  origin  much  more  frequently  than  the  right. 
In  the  greater  number  of  its  deviations  from  the  ordinary  place  of  origin,  this 
artery  arises  from,  or  in  conjunction  with,  the  innominate  artery ; and  in  those 
cases  in  which  the  right  subclavian  is  a separate  offset  from  the  aorta,  the  two 
carotids  most  frequently  arise  by  a common  trunk. 

The  left  carotid  may  be  said  to  have  a tendency  towards  the  right  side. — Ordi- 
narily placed  nearer  to  the  innominate  than  to  the  left  subclavian,  it  not  unfre- 
quently  unites  with  that  (the  innominate)  artery,  as  already  stated;  and  it  has 
been  observed,  very  rarely,  however,  to  precede  the  other  branches  which  arise 
from  the  transverse  part  of  the  aortic  arch.  On  the  other  hand,  the  combination 
of  the  left  carotid  with  the  left  subclavian,  has  been  very  seldom  met  with,  except 
in  cases  of  general  transposition  of  the  viscera. 

Place  of  division. — The  deviations  from  the  usual  place  of  division  of  the  com- 
mon carotids  of  both  sides  of  the  neck,  into  the  external  and  internal  carotids, 
may  be  considered  together.  The  place  of  division  often  varies  somewhat  from 
the  point  mentioned  as  the  usual  one  (the  level  of  the  upper  margin  of  the  thy- 
roid cartilage),  and  it  more  frequently  tends  upwards  than  in  the  opposite  direc- 
tion. The  arteries  often  bifurcate  opposite  the  os  hyoides,  and,  occasionally, 
much  higher  than  that  bone.  On  the  contrary,  the  bifurcation  from  time  to  time 
occurs  about  the  middle  of  the  larynx,  and  (but  with  much  less  frequency)  oppo- 
site the  lower  margin  of  the  cricoid  cartilage.  Instances  are  recorded  of  the 
common  carotid  dividing  at  a still  lower  point.  One  was  observed  by  Morgagni, 
in  which  the  carotid  artery,  nieasuring  one  inch  and  a half  in  length,  divided  at 
the  root  of  the  neck.* 

The  common  carotid  artery  has,  as  a very  rare  occurrence,  been  found  to  as- 
cend in  the  neck  without  dividing  into  its  usual  terminal  branches, — the  internal 
carotid  artery  being  altogether  wanting. 

In  two  cases  the  common  carotid  artery  was  altogether  wanting — the  external 
and  internal  carotids  arising  directly  from  the  arch  of  the  aorta.  This  peculiarity 
occurred  on  both  sides  in  one  of  the  cases  referred  to,  and  on  one  side  in  the 
other.f 

* “ De  Sedibus  et  Causis  morborum,”  &c.  Epist.  29,  Art.  20. 
t Dr.  Power’s  case — in  “The  Arteries,”  &o.  by  R.  Quain,  page  101. 
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Occasional  branches  from  common  carotid. — Though,  in  the  ordinary  condition,  no 
branches  arise  from  the  common  carotid,  this  is  not  always  the  case ; for  it  not 
unfrequently  gives  origin  to  the  superior  thyroid  artery,  and,  though  very  seldom, 
to  a laryngeal,  or  an  inferior  thyroid  branch.  Lastly,  the  vertebral  artery  has  in 
a few  instances  been  observed  to  come  from  the  common  carotid. 

SURGICAL  ANATOMY  OF  THE  COMMON  CAROTID  ARTERY. 

The  leading  facts  in  the  foregoing  account  of  the  common  carotid  artery  will 
here  be  brought  together  in  connexion  with  the  performance  of  an  operation  for 
tying  the  artery,  as  in  a case  of  aneurism. — As  this  artery  does  not,  save  in  very 
rare  instances,  furnish  any  branch,  (in  a practical  or  surgical  point  of  view  the 
branches  sometimes  found  to  arise  close  to  its  upper  end  may  be  disregarded,)  a 
ligature  can  be  applied  to  any  part  of  the  vessel  except  immediately  at  its  com- 
mencement or  termination.  When  the  case  is  such  as  to  allow  a choice,  the 
point  which  probably  combines  most  favourable  circumstances  for  the  operation, 
is  opposite  the  lower  end  of  the  larynx.  Here  a large  space  would,  in  ordinary 
cases,  intervene  between  the  ligature  and  the  ends  of  the  vessel  and  at  the  same 
time  this  part  is  free  from  the  difficulties  offered  by  the  muscles  lower  down,  and 
by  the  superior  thyroid  veins,  if  the  artery  be  secured  near  its  bifurcation.  But 
it  has  been  shown  above  that  the  carotid  artery  occasionally  bifurcates  below  the 
usual  position — opposite  the  lower  margin  of  the  laryn.x,  and  even,  however 
rarely,  low'er  than  this.  In  such  cases,  should  the  artery  be  laid  bare  at  the  point 
of  division,  it  would  be  best  to  tie  the  two  parts  separately,  close  to  their  origin, 
in  preference  to  tying  the  common  trunk  near  its  end.  If,  in  consequence  of 
very  early  division  of  the  common  carotid  or  its  entire  absence  (cases  which, 
however,  are  of  extremely  rare  occurrence)  two  arteries  (the  external  and  in- 
ternal carotids)  should  happen  to  come  into  view  in  the  operation  supposed,  the 
most  judicious  course  would  doubtless  be  to  place  the  ligature  on  that  artery 
which,  upon  trial,  as  by  pressure,  should  prove  to  be  connected  with  the  disease. 

In  performing  the  operation,  the  direction  of  the  vessel  and  the  inner  margin 
of  the  sterno-mastoid  muscle  are  the  surgeon’s  guides  for  the  line  of  incision. 
Before  dividing  the  integument  it  is  well  to  ascertain  whether  the  anterior  jugular 
vein  be  in  the  line  of  incision.  Should  the  operation  be  performed  at  the  lower 
part  of  the  neck,  some  fibres  of  the  muscles  will  require  to  be  cut  across  in  order 
to  lay  the  artery  bare  with  facility;  and  the  necessity  for  this  step  increases  in 
approaching  towards  the  clavicle.  After  the  superficial  structures  have  been 
divided,  assistance  will  be  derived  from  the  trachea  or  the  larynx,  as  well  as 
from  the  pulsation,  in  determining  the  exact  situation  of  the  artery.  The  trachea, 
from  its  roughness,  may  be  readily  felt  in  the  wound,  even  while  the  parts  cover- 
ing it  have  stiU  some  thickness.  The  sheath  of  the  vessels  is  to  be  opened  over 
the  artery — near  the  trachea — for  thus  the  jugular  vein  is  most  easily  avoided. 
Should  the  vein  lie  in  front  of  the  artery,  as  it  sometimes  does  on  the  left  side, 
and  especially  at  the  lower  part  of  the  neck  on  that  side,  the  vein  in  question 
will  be  a source  of  much  difficulty  in  completing  the  operation,  i.  e.  in  passing 
the  aneurism  needle  with  the  ligature  about  the  artery.  I have  had  occasion  to 
observe  the  embarrassment  arising  from  this  cause  in  the  living  body  in  an  ope- 
ration on  the  left  carotid  artery.  To  surmount  the  difficulty  much  caution  is 
required.  The  operator  will  find  it  advantageous  to  have  the  circulation  in  the 
vein  (which  in  such  operation  becomes  turgid  and  very  large)  arrested  at  the 
upper  end  of  the  wound  by  means  of  an  assistant’s  finger.  In  most  cases,  if  not 
in  all,  it  is  best  to  insert  the  aneurism  needle  conveying  the  ligature,  on  the  outer 
side  of  the  artery,  for  thus  the  vagus  nerve  and  the  jugular  vein  will  be  most 
effectually  avoided. 

EXTERNAL  CAROTID  ARTERY.  j 

The  external  carotid  artery  (carotis  superficialis  s.  externa, — i 
Haller),  fig.  238,  b,  is  smaller  than  the  internal  carotid  in  young  sub- 
jects, but  about  of  e(|ual  size  in  the  adult.  It  reaches  in  the  neck  from 
the  point  of  division  of  the  common  carotid  (opposite  the  upper  mar- 


BRANCHES. 


539 


gin  of  the  thyroid  cartilage)  to  the  neck  of  the  condyle  of  the  lower 
jaw-bone,  or  a little  lower,  where  it  divides  into  two  branches,  the 
temporal  and  the  internal  maxillary.  This  artery  diminishes  rapidly 
in  size  as  it  ascends  in  the  neck,  owing  to  the  number  and  size  of  the 
branches  which  spring  from  it. 

At  first  the  external  carotid  lies  to  the  inner  side,  i.  e.  nearer  to  the 
middle  line  of  the  body,  than  the  internal  carotid, — the  distinctive 
names  of  the  two  arteries  having  reference  to  their  destination  to 
parts  nearer  or  more  remote  from  the  surface.  Soon  after  its  origin 
the  external  carotid  crosses  over  or  becomes  superficial  to  the  in- 
ternal carotid,  and  then  curves  slightly  forward  as  it  ascends  to  its 
place  of  division.  For  a short  distance  after  its  origin  this  artery  is 
covered  only  by  the  platysma  muscle,  and  the  fascia,  and  is  placed  in 
the  triangular  intermuscular  space,  bounded  by  the  sterno-mastoid, 
omo-hyoid  and  digastric  muscles;  but  it  soon  becomes  deeply  placed 
passing  beneath  the  stylo-hyoid  and  digastric  muscles,  and  finally 
becomes  embedded  in  the  substance  of  the  parotid  gland.  On  its 
inner  side  it  is  close  to  the  hyoid  bone,  and  afterwards  to  the  back 
part  of  the  ramus  of  the  lower  maxilla,  a portion  of  the  parotid  gland 
being  interposed  between  the  bone  and  the  artery.  It  is  close  to  the 
pharynx  for  a short  space,  and  afterwards  rests  upon  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  which,  with  the  glosso-pharyngeal 
nerve,  are  interposed  between  it  and  the  internal  carotid  artery. 

Veins. — Two  small  veins  accompany  the  external  carotid  artery, 
and  it  is  crossed  by  superficial  venous  branches  belonging  to  the  ex- 
ternal jugular,  and  other  veins. 

Nerves. — Near  its  commencement  the  external  carotid  is  crossed 
by  the  hypoglossal  nerve,  and  at  a short  distance  from  its  upper  end, 
in  the  substance  of  the  parotid  gland,  by  the  portio  dura  of  the  seventh. 
The  glosso-pharyngeal  nerve,  as  already  mentioned,  lies  between  this 
artery  and  the  internal  carotid,  and  the  superior  laryngeal  nerve  is 
under  both  vessels. 

PECULIARITIES  OF  THE  EXTERNAL  CAROTID  ARTERY. 

The  variations  in  the  place  of  origin,  and  consequently  in  the  length  of  the 
external  carotid  artery,  are  determined  by  the  point  of  division  of  the  com- 
mon carotid,  which  has  been  already  described.  In  the  same  place  will  be 
found  reference  to  examples  of  the  external  carotid  taking  rise  from  the  arch  of 
the  aorta. 

BRANCHES  OF  THE  EXTERNAL  CAROTID  ARTERY. 

The  external  carotid  artery  gives  origin  to  eight  branches,  includ- 
ing the  two  into  which  it  finally  divides.  For  the  purposes  of  descrip- 
tion these  may  be  arranged  into  three  sets.  1.  Those  which  are 
directed  forwards,  viz.,  the  superior  thyroid,  the  lingual,  and  the  facial. 

' 2.  Those  which  run  backwards, — the  occipital  and  posterior  auricu- 
lar; and  3,  those  which  ascend,  viz.,  the  ascending  pharyngeal  branch 
with  the  temporal  and  internal  maxillary, — the  two  terminal  branches. 

In  addition  to  the  principal  branches  here  enumerated,  the  external 
carotid  gives  off  several  small  offsets  to  the  parotid  gland. 

Peculiarities  of  the  branches. — The  peculiarities  relating  to  the  origin  of  the 
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branches  of  this  artery  will  be  mentioned  under  the  description  of  each ; but  a 
general  view  may  be  here  taken  of  the  deviations  they  present  in  respect  of  posi- 
tion and  number. 

Position  of  branches. — They  are  not  unfrequently  crowded  together  on  the  parent 
artery,  in  some  cases,  near  the  commencement,  and  in  others  at  a higher  point 
of  that  vessel.  Occasionally  the  branches  are  found  to  be  distributed  at  regular 
distances  upon  the  whole  length  of  the  external  carotid. 

Their  number. — The  usual  number  of  branches  (eight)  has  been  found  to  be 
diminished  in  two  principal  ways, — viz.,  by  the  removal  to  another  artery  of  one 
of  the  ordinary  branches,  or  by  the  union  into  a single  trunk  of  two  or  three 
branches  ■which  are  usually  derived  separately  from  the  artery  under  considera- 
tion. 

The  number  of  branches  derived  from  the  external  carotid  artery  may  be  aug- 
mented by  the  transfer  to  this  vessel  of  some  branch  not  ordinarily  derived  from 
it,  or  by  the  addition  to  it  of  some  unusual  branch.  Illustrations  of  these  various 
peculiarities  will  be  referred  to  in  treating  of  the  individual  branches.  In  this 
place  may  be  mentioned  the  not  unfrequent  presence  of  a distinct  branch  for  the 
sterno-mastoid  muscle. 

SUPERIOR  THYROID  ARTERY. 

The  superior  thyroid  artery,  fig.  238,  d,  [a.  thyroidea  sup.]  the  first 
of  the  anterior  set  of  branches,  is  given  off  close  to  the  commence- 
ment of  the  external  carotid,  immediately  below  the  great  cornu  of 
the  hyoid  bone.  From  this  point  the  artery  curves  forwards  and 
downwards,  to  the  upper  margin  of  the  thyroid  cartilage ; it  then  de- 
scends a short  distance  beneath  the  omo-hyoid,  sterno-hyoid,  and 
sterno-thyroid  muscles,  furnishing  offsets  to  these  muscles,  and  reach- 
ing the  anterior  surface  of  the  thyroid  body,  distributes  branches  to 
its  substance,  and  communicates  freely  with  the  branches  of  the  infe- 
rior thyroid  artery.  The  inferior  thyroid,  it  will  be  afterwards  seen 
in  the  description  of  the  artery,  is  distributed  to  the  under  surface  of 
the  thyroid  body. 

The  superior  thyroid  artery,  taking  its  rise  from  the  external  carotid, 
while  that  vessel  is  placed  in  the  triangular  intermuscular  space  re- 
ferred to  in  describing  the  upper  part  of  the  common  carotid  artery, 
is  covered  at  first  only  by  the  platysma  and  fascia;  but  afterwards  it 
is  more  deeply  seated,  being  beneath  the  muscles  before  mentioned. 

Branches. — Besides  the  branches  furnished  to  the  muscles  and  the 
thyroid  body,  as  already  noticed,  together  with  some  to  the  lowest 
constrictor  of  the  pharynx,  the  superior  thyroid  furnishes  the  following 
offsets,  w'hich  have  received  distinctive  names  : 

(a)  The  hyoid,  a very  small  branch,  runs  transversely  inwards  just  below  the 
os  hyoides,  and  assists  in  supplying  the  soft  parts  connected  with  that  bone.  This 
little  artery  sometimes  forms  an  arch  with  its  fellow  from  the  opposite  side. 

(i)  A superficial  descending  branch,  which  passes  downwards  a short  distance 
over  the  sheath  of  the  large  cervical  vessels,  and  ramifies  in  the  sterno-mastoid, 
and  the  muscles  attached  to  the  thyroid  cartilage,  as  well  as  in  the  platysma  and 
neighbouring  integuments.  The  position  of  this  branch  with  respect  to  the  sheath 
of  the  carotid  artery,  is  the  only  circumstance  which  attaches  a degree  of  interest 
to  it. 

(c)  The  laryngeal  branch  (superior  laryngeal  artery)  proceeds  inwards  in  com- 
pany with  the  superior  laryngeal  nerve,  and  pierces  the  thyro-hyoid  membrane. 
Before  entering  the  larynx  this  branch  is  covered  by  the  thyro-hyoid  muscle.  On 
reaching  the  interior  of  the  larynx,  it  ramifies  in  the  small  muscles,  the  glar.ds, 
and  mucous  membrane  of  that  organ. 

(d)  Crico-thyroid. — A small  branch,  to  be  noticed  on  account  of  its  position  rather . 
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than  its  size,  crosses  over  the  membrane  connecting  the  thyroid  and  cricoid  car- 
tilages, and  communicates  with  a similar  branch  from  the  other  side.  This  little 
artery  may  be  the  source  of  troublesome  hemorrhage  in  an  operation  for  laryn- 
gotomy. 

Peculiarities. — Size. — The  superior  thyroid  artery  is  frequently  much  larger,  or, 
on  the  otlier  hand,  it  may  be  smaller  than  usual.  In  either  case  the  deviation 
from  the  accustomed  size  is  accompanied  with  an  opposite  alteration  in  other 
thyroid  arteries ; one  change  compensating  for  another. — (See  observations  on  the 
inferior  thyroid  artery.) 

Origin. — The  superior  thyroid  is  often  transferred  to  the  common  carotid,  and 
it  has  been  seen,  but  rarely,  conjoined  with  the  lingual  branch,  or  with  that  and 
the  facial  branch  of  the  external  carotid. 

There  are  sometimes  two  superior  thyroid  arteries.  The  single  vessel  has 
been  seen  so  small  that  it  ended  in  branches  to  the  stemo-mastoid  muscle  and 
the  larynx. 

Peculiarities  of  the  branches. — The  hyoid  branch  is  frequently  very  small  or  absent. 

The  laryngeal  branch  arises  not  unfrequently  from  the  external  carotid  artery, 
and  likewise,  but  rarely,  from  the  common  carotid. 

Examples  have  occurred  of  this  branch  being  of  very  large  size.  In  the  case 
here  referred  to,  the  laryngeal  artery  after  passing  along  the  inner  side  of  the  thy- 
roid cartilage  escaped  beneath  that  cartilage  to  the  thyroid  body. 

The  laryngeal  artery  occasionally  enters  the  larynx  through  a foramen  to  the 
thyroid  cartilage ; and  it  has  likewise  been  observed  to  pass  inwards  below  the 
cartilage,  afterwards  distributing  branches  upwards  to  the  interior  of  the  larynx. 

LINGUAL  ARTERY. 

The  lingual  artery,  fig.  238,  e,  [a.  lingualis]  arises  from  the  inner 
side  of  the  e.xternal  carotid,  between  the  origin  of  the  superior  thyroid 
and  facial  arteries.  Curving  from  its  origin  upwards  and  inwards, 
this  artery  reaches  the  upper  margin  of  the  hyoid  bone  (its  greater 
cornu),  by  which  it  is  separated  from  the  superior  thyroid  artery ; it 
then  passes  forwards  deeply  between  the  muscles  above  the  hyoid 
bone,  and  soon  ascends  almost  perpendicularly  to  reach  the  under  sur- 
face of  "the  tongue,  beneath  which  it  makes  its  final  turn  forwards  to 
the  tip  of  that  organ,  assuming  the  name  of  ranine  artery. 

Taking  origin  in  the  triangular  intermuscular  space  in  which  the 
commencement  of  the  external  carotid  artery  is  lodged,  the  lingual 
artery  is  at  first  comparatively  superficial,  covered  only  by  the  pla- 
tysma  and  fascia  of  the  neck;  soon,  however,  it  is  crossed  by  the 
stylo-hyoid  muscle,  and  then  sinks  beneath  the  hyo-glossus  muscle,  be- 
tween it  and  the  middle  constrictor  of  the  pharynx.  It  is  likewise 
covered  by  the  anterior  belly  of  the  digastric,  and  by  the  mylo-hyoid 
muscle,  and  rests  against  the  middle  constrictor  of  the  pharynx,  after- 
wards against  the  genio-hyo-glossus. 

The  hypoglossal  nerve  courses  forwards  nearly  parallel  with  the 
artery,  until  they  both  reach  the  posterior  border  of  the  hyo-glossus 
muscle,  where  the  nerve  passes  over  or  on  the  cutaneous  surface  of 
the  muscle,  and  the  artery  beneath  it.  At  the  anterior  margin  of  the 
hyo-glossus  muscle,  the  nerve  is  lower  than  the  artery. 

The  branches  of  the  lingual  artery,  including  the  ranine,  are  as 
follow : — 

The  hyoid  branch  [ram.  hyoideus]  takes  the  direction  of  the  hyoid  bone, 
ranning  along  its  upper  border ; it  supplies  the  contiguous  muscles  and  skin. 

The  dorsal  artery  of  the  tongue  (dorsalis  linguae),  which  is  often  represented  by 
several  smaller  branches,  arises  from  the  deep  portion  of  the  lingual  artery,  be- 
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neath  the  hyo-glossus  muscle.  It  is  named  dorsal  from  its  destination,  for  it 
ascends  to  supply  the  upper  part  and  substance  of  the  tongue,  ramifying  as  far 
back  as  the  epiglottis. 

The  sublingiial  branch,  [a.  sublingualis]  taking  origin  at  the  anterior  margin  of 
the  hyo-glossus,  turns  slightly  outwards  beneath  the  mylo-hyoid  muscle,  between 
it  and  the  sublingual  gland.  It  supplies  the  substance  of  the  gland,  and  gives 
branches  to  the  mylo-hyoid  and  other  muscles  connected  with  the  maxillary  bone. 
Small  branches  are  also  distributed  to  the  mucous  membrane  of  the  mouth,  and 
the  inside  of  the  gums. 

The  ranine  artery,  [a.  ranina  s.  profunda  linguae] , from  its  direction,  maybe 
considered  the  continuation  of  the  lingual  artery.  It  runs  forwards  beneath  the 
tongue,  covered  by  the  mucous  membrane,  and  resting  on  the  genio-hyo-glossus 
muscle.  It  is  accompanied  by  the  gustatory  branch  of  the  fifth  nerve.  Having 
reached  the  tip  of  the  tongue,  which  it  supplies  with  blood,  it  anastomoses  with 
the  corresponding  artery  of  the  other  side.  The  two  ranine  arteries  are  placed 
one  on  each  side  of  the  fraenum  of  the  tongue,  covered  only  by  the  mucous  mem- 
brane of  the  mouth. 

Peculiarities. — The  origin  of  the  lingual  artery  is  sometimes  by  a common 
trunk  with  the  next  branch  above  it,  viz.,  the  facial  artery.  It  is  occasionally 
joined  with  the  superior  thyroid. 

Branches. — The  hyoid  branch  is  often  deficient ; and  it  appears  that  there  is  an 
inverse  condition  as  to  size  between  this  branch  and  the  hyoid  branch  of  the 
superior  thyroid. 

The  sublingual  branch  varies  in  size.  It  is  sometimes  derived  from  the  facial 
artery,  and  then  perforates  the  mylo-hyoid  muscle. 

The  lingual  artery  has  been  seen  to  give  off  as  unusual  branches,  the  submen- 
tal and  ascending  palatine. 

FACIAL  ARTERY. 

The  facial  artery  (art.  maxillaris  externa, — Anatom,  varior. : labialis, 
— Haller),  fig.  238,  f.  This  artery  is  named  from  the  distribution  of 
its  greater  part.  Taking  origin  a little  above  the  lingual  artery,  it  is 
first  directed  obliquely  forwards  and  upwards  beneath  the  base  of  the 
maxillary  bone;  and  this  may  be  considered  the  cervical  part  of  the 
artery.  Changing  its  direction,  it  passes  upwards  over  the  base  of 
the  lower  maxilla,  immediately  before  the  ramus  of  that  bone,  at  the 
anterior  margin  of  the  masseter  muscle  which  covers  the  ramus.  Com- 
mencing here  its  course  upon  the  face,  the  facial  artery  is  directed 
forw'ards  near  to  the  angle  of  the  mouth ; and  after  ascending  exter- 
nally to  the  nose,  terminates  near  the  inner  canthus  of  the  eye,  where 
it  anastomoses  with  the  ophthalmic  artery.  In  its  whole  course  the 
artery  is  tortuous,  and  this  condition  is  connected  in  the  neck  with  the 
changes  in  size  to  which  the  pharynx  is  liable,  and  on  the  face  with 
the  mobility  of  the  cheeks  and  of  the  lower  maxilla. 

The  cervical  part  of  the  facial  artery  immediately  after  its  origin 
(which  is  comparatively  superficial,  being  covered  only  by  the  platys- 
ma  and  fascia),  sinks  beneath  the  digastric  and  stylo-hyoid  muscles, 
and  then  beneath  the  submaxillary  gland  near  its  upper  part.  Emerg- 
ing from  the  gland  and  ascending  over  the  maxilla,  it  is  covered  by 
the  platysma,  and  here  the  pulsation  of  the  artery  is  easily  felt,  and 
the  circulation  through  it  readily  controlled  by  pressure  against  the 
bone.  In  its  further  progress  over  the  face  the  facial  artery  is  covered 
successively  (in  addition  to  the  integument  and  a varying  quantity  of 
fat)  by  the  platysma  and  the  zygomatic  muscles,  and  it  rests  against 
the  buccinator,  the  levator  anguli  oris,  and  the  levator  labii  superioris. 
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The  facial  vein  is  separated  by  a considerable  interval  from  the 
artery  on  the  face.  It"takes  nearly  a straight  course  upwards  instead 
of  inclining  forward  near  the  angle  of  the  mouth,  and  it  is  not  tortuous 
like  the  artery. 

Branches  of  the  portio  dura  nerve  cross  the  vessel,  and  the  infra- 
orbital nerve  is  beneath  it,  separated  by  the  fibres  of  the  elevator  of 
the  upper  lip. 

Branches  of  the  Facial  artery. — The  branches  of  the  facial 
artery  are  numerous,  and  may  conveniently  be  divided  into  two  sets, 
— the  first  consisting  of  those  given  off  before  the  vessel  turns  over  the 
lower  maxillary  bone  (cervical  branches),  usually  three  or  four  in 
number;  the  second,  which  varies  from  five  to  six,  being  those  distri- 
buted to  the  face. 

Cervical  branches. — The  following  branches  are  derived  from  the  facial  artery 
below  the  ma.xillary  bone ; 

The  inferior  or  ascending  palatine  (palatina  adscendens, — HaUer),  ascends  be- 
tween the  stylo-glossus  and  the  stylo-pharyngeus  muscles,  and  reaches  the  pha- 
ryiLX  close  by  the  border  of  the  internal  pterygoid  muscle.  After  having  given 
small  branches  to  the  tonsil,  the  styloid  muscles,  and  the  Eustachian  tube,  it  di- 
vides, near  the  levator  palati  muscle,  into  two  branches,  one  of  which  follows  the 
course  of  the  circumflexus  palati  muscle,  and  is  distributed  to  the  soft  palate  and 
its  glands,  whilst  the  other  penetrates  to  the  tonsil,  and  ramifies  upon  it  with  the 
branch  to  be  next  described. — The  place  of  this  artery  upon  the  palate  is  often 
taken  by  the  ascending  pharyngeal.  For  the  distribution  of  the  vessels  in  that 
case,  see  the  ascending  pharyngeal  artery. 

The  tonsillar  branch  [a.  tonsillaris]  ascends  along  the  side  of  the  pharynx,  and 
penetrates  the  superior  constrictor  of  the  pharyn.x  to  terminate  in  small  vessels 
upon  the  tonsil  and  the  side  of  the  tongue  near  its  root. 

The  glandular  branches  are  a numerous  series  which  enter  the  substance  of  the 
submaxillary  gland,  whilst  the  artery  is  in  contact  with  it ; some  of  them  are  pro- 
longed upon  the  side  of  the  tongue. 

The  submental  (submentalis  arteria, — Haller),  fig  238,  g,  the  largest  branch 
arising  from  the  facial  in  the  neck,  leaves  that  artery  near  the  point  at  which  it 
turns  upwards  to  the  face,  and  runs  forwards  below  the  base  of  the  maxillary 
bone  upon  the  mylo-hyoid  muscle  and  beneath  the  digastric.  Giving  branches  in 
its  course  to  the  subma.xiUary  gland  and  to  the  muscles  attached  to  the  jaw,  it 
reaches  the  symphysis  of  the  chin  and  divides  into  two  branches ; one  of  which, 
running  more  superficially  than  the  other,  passes  between  the  depressor  muscle 
of  the  lower  lip  and  the  skin,  supplying  both,  whilst  the  other  enters  between 
that  muscle  and  the  bone,  and  ramifies  in  the  substance  of  the  lip,  communicat- 
ing with  the  inferior  labial  artery,  which  is  to  be  next  described. 

Of  the  second  series  of  branches, — those  derived  from  the  facial  artery  upon 
the  side  of  the  face, — some  which  are  directed  outwards  to  the  muscles,  as  the 
masseter  and  buccinator,  require  only  to  be  indicated.  Those  which  are  described 
with  some  detail  have  the  opposite  course  inwards,  and  they  are  as  follows ; — 

The  inferior  labial\)X?Lnch.  [a.  mentalis],  arises  immediately  after  the  facial  artery 
has  turned  over  the  maxilla,  and  running  forwards  beneath  the  depressor  anguli 
oris,  distributes  branches  to  the  skin,  and  the  muscles  of  the  lower  lip,  anasto- 
mosing with  the  inferior  coronary  and  submental  branches,  and  with  the  inferior 
dental  branch  derived  from  the  internal  maxillary. 

The  coronary  artery  of  the  lower  lip  (coronaria  labri  inferioris, — Haller),  arises 
near  the  angle  of  the  mouth,  as  often  in  conjunction  with  the  superior  coronary 
as  from  the  facial  separately,  and  after  penetrating  the  muscular  fibres  surround- 
ing the  orifice  of  the  mouth,  takes  a transverse  and  tortuous  course  between 
those  fibres  and  the  mucous  membrane  of  the  lip,  and  inosculates  with  the  cor- 
responding artery  of  the  opposite  side.  Small  branches  from  this  artery  ascend 
to  supply  the  orbicular  and  depressor  muscles,  the  glands,  and  other  structures  of 
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the  lower  lip,  whilst  others  descend  towards  the  chin,  and  communicate  there 
with  branches  from  other  sources. 

The  coronary  artery  of  the  upper  lip,*  (coronaria  labri  superioris, — Haller,)  i,  is 
larger  and  more  tortuous  than  the  preceding  branch,  with  which  it  often  arises. 
Like  the  artery  of  the  lower  lip,  it  runs  across  between  the  muscles  and  mucous 
membrane  of  the  upper  lip,  and  inosculates  with  the  corresponding  artery  of  the 
opposite  side.  In  addition  to  supplying  the  whole  thickness  of  the  upper  lip,  this 
artery  gives  two  or  three  small  branches  to  the  nose.  One  of  these,  named  the 
artery  of  the  septum,  runs  along  the  septum  of  the  nares,  on  which  it  ramifies  as 
far  as  the  point  of  the  nose;  another  reaches  the  ala  of  the  nose. 

The  lateral  nasal  artery  turns  inwards  to  the  side  of  the  nose  beneath  the  common 
elevator  of  the  nose  and  lip,  and  sends  branches  to  the  ala  and  the  dorsum  of  the 
nose.  This  artery  anastomoses  with  the  nasal  branch  of  the  ophthalmic,  with  the 
artery  of  the  septum  narium^  and  with  the  infra-orbital  artery. 

Angular  artery  [a.  angularis] . — Under  this  name  is  recognised  the  end  of  the 
facial  artery,  which  inosculates  at  the  inner  side  of  the  orbit  with  the  ophthalmic 
artery.  It  is  accompanied  by  a considerable  vein  (the  angular  vein). 

It  may  here  be  remarked,  that  a communication  between  the  super- 
ficial and  deep  branches  of  the  external  carotid  is  established  by  the 
anastomoses  of  the  facial  artery  with  the  infra-orbital,  inferior  dental, 
and  nasal  branches  of  the  internal  maxillary,  and  between  the  external 
and  the  internal  carotids  by  the  anastomoses  of  the  facial  with  the 
ophthalmic  arteries. 

peculiarities  of  the  facial  artery  and  its 

BRANCHES. 

Origin. — The  facial  artery  not  unfrequently  arises  by  a common  trank  with  the 
lingual.  Occasionally  it  arises  above  its  usual  position,  and  then  descends 
beneath  the  angle  of  the  jaw  to  assume  its  ordinary  course. 

This  artery  varies  much  in  size,  and  in  the  extent  to  which  it  is  distributed.  It 
has  been  observed,  very  rarely,  however,  to  end  as  the  submental,  not  reaching 
the  side  of  the  face ; in  some  cases  it  supplies  the  face  only  as  high  as  the  lower 
lip.  The  deficiency  of  the  facial  artery  is  most  frequently  compensated  for  by  an 
enlargement  of  the  nasal  branches  of  the  ophthalmic  at  the  inner  side  of  the  orbit; 
occasionally  by  branches  from  the  transverse  facial  or  internal  maxillary. 

Branches. — The  ascending  palatine  artery  is  in  some  instances  transferred  to  the 
external  carotid.  This  branch  varies  in  size  and  the  extent  to  which  it  reaches. 
Not  unfrequently  it  is  expended  without  furnishing  any  branch  to  the  soft  palate. 
When  it  is  thus  reduced  in  size,  the  pharyngeal  artery  takes  its  place  on  the  soft 
palate. — (See  the  observations  on  the  pharyngeal  artery.) 

The  tonsillar  branch  is  not  unfrequently  altogether  wanting. 

The  submental  branch  has  been  observed  to  take  its  rise  from  the  lingual  arter)^ 
On  the  other  hand,  the  facial  artery,  instead  of  the  lingual,  has  been  found  to 
furnish  the  branch  which  supplies  the  sublingual  gland. 

OCCIPITAL  ARTERY. 

The  occipital  artery,  (fig.  23S,  m,  m),  [a.  occipitalis,]  has  a long  and 
winding  course,  running  at  first  deeply  upwards  before  the  upper 
cervical  vertebree,  then  horizontally  along  the  outer  part  of  the  base 

* The  name  coronary  artery  of  the  upper  and  lower  lips  respectively  (coronaria  labri 
superioris  v.  inferioris),  is  stated  by  Haller  to  have  been  taken  by  him  from  Winslow.  But 
this  anatomist,  (“  Anato  ideal  Exposition,”  «Sac.,  sect.  4,  56,  translated  by  Douglas,',  after 
describing  the  course  of  the  arteries,  concludes  by  mentioning  that  they  anastomose  one 
with  the  other,  “ and  thereby  form  a kind  of  arteria  coronaria  labiorum.”  So  that  the 
designation  originally,  and  not  inaptly,  applied  to  the  circjle  formed  by  the  union  of  the 
labial  arteries  of  opposite  sides  around  the  mouth,  has  come  to  be  used  for  each  vessel 
singly. 
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of  the  skull,  and  finally  turning  upwards  on  the  occiput,  to  ramify 
beneath  the  integument.  Arising  from  the  posterior  aspect  of  the 
external  carotid,  usually  opposite  the  facial  artery,  this  vessel  in  its 
upward  course  sinks  beneath  the  posterior  belly  of  the  digastric 
muscle  and  the  parotid  gland,  and  reaches  the  interval  between  the 
transverse  process  of  the  atlas  and  the  mastoid  process  of  the  tem- 
poral bone.  From  that  point  it  turns  horizontally  backwards  along 
the  skull,  beneath  the  mastoid  process  of  the  temporal  bone  and  the 
sterno-mastoid,  splenius,  digastric  and  trachelo-mastoid  muscles.  In 
this  part  of  its  course  the  vessel  rests  against  the  upper  end  of  the 
complexus,  by  which  and  by  the  fibres  of  the  superior  oblique  and 
larger  rectus  muscles,  it  is  separated  from  the  occipital  bone.  Lastly, 
changing  its  direction  a second  time,  and  piercing  the  cranial  attach- 
ment of  the  trapezius,  it  ascends  beneath  the  integument  on  the  back 
of  the  head,  accompanied  by  the  great  occipital  nerve,  and  divides 
into  numerous  branches.  Whilst  in  the  neck,  the  occipital  artery 
crosses  over  the  internal  carotid  artery,  the  vagus  and  spinal  accessory 
nerves,  and  the  internal  jugular  vein  ; and  the  hypoglossal  nerve  turns 
from  behind  over  it  at  its  origin. 

The  following  branches  are  given  from  the  occipital  artery: 

Small  muscular  offsets  to  the  digastric  and  stylo-hyoid  muscles,  and  one  of 
larger  size  to  the  stemo-mastoid.  This  last  is  so  regular  a branch  that  it  is  known 
as  the  sterno-mastoid  branch.  Afterwards — 

An  auricular  branch  to  the  back  part  of  the  concha  of  the  ear,  and  two  or  three 
other  muscular  branches  to  the  splenius  and  trachelo-mastoid. 

Cervical  branch. — (Ramus  princeps  cervicalis, — Haller.) — To  the  back  part  of 
the  neck  the  occipital  artery  furnishes  a branch  thus  designated.  Descending  a 
short  way,  this  vessel  divides  into  a superficial  and  a deep  branch.  The  former 
ramifies  beneath  the  splenius,  sending  offsets  through  that  muscle  to  the  tra- 
pezius ; while  the  deep  branch  passes  beneath  the  complexus  and  anastomoses 
with  the  vertebral  and  the  deep  cervical  branch  of  the  superior  intercostal.  The 
muscles  in  the  immediate  neighbourhood  are  furnished  with  small  arteries  from 
the  cervical  branch  of  the  occipital. — The  size  of  this  branch  varies  very  much. 

The  meningeal  branch  runs  up  with  the  internal  jugular  vein,  enters  the  skull 
through  the  foramen  lacerum  posterius,  and  ramifies  in  the  dura  mater  of  the 
posterior  fossa  of  the  base  of  the  skull.  A branch  from  the  pharyngeal  artery 
may  be  found  to  enter  the  skull  through  the  same  foramen. 

The  superficial  or  cranial  branches  of  the  occipital  artery  pursue  a tortuous 
course  between  the  integument  and  occipito-frontalis  muscle : and  in  proceeding 
upwards  on  the  skull  they  separate  into  diverging  branches,  which  communicate 
with  the  branches  of  the  opposite  artery,  as  well  as  with  those  of  the  posterior 
auricular  artery,  and  of  the  temporal  artery  at  the  vertex  and  side  of  the  skull. 
Branches  are  distributed  to  the  fleshy  fibres  of  the  occipital  muscle,  to  the  epi- 
cranial aponeurosis,  and  to  the  pericranium,  others  to  the  skin,  and  one  (a  mastoid 
branch)  enters  the  skull  through  the  mastoid  foramen,  and  ramifies  in  the  dura 
mater. 

Peculiarities. — The  origin  of  the  occipital,  though  usually  opposite  the  facial, 
is  sometimes  placed  higher  or  lower  than  that  point.  This  artery  is  occasionally 
derived  from  the  internal  carotid,  and  from  the  ascending  cervical  branch  of  the 
inferior  thyroid — an  offset  of  the  subclavian  artery. 

The  occipital  artery  sometimes  passes  over  the  trachelo-mastoid  muscle,  instead 
of  beneath  it.  The  chief  poiiion  of  the  vessel  was  found,  but  in  a single  instance 
however,  to  pass  over  the  sterno-mastoid  muscle,  only  a small  artery  being  placed 
in  the  usual  position.  The  artery  has,  in  a few  instances,  been  seen  to  turn 
backwards  below  the  transverse  process  of  the  atlas. 

46* 
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Branches. — The  posterior  auricular  and  the  pharyngeal  arteries  sometimes  take 
origin  from  the  occipital. 

POSTERIOR  AURICULAR  ARTERY. 

The  posterior  auricular  artery  [a.  atiricularis  post.],  a small  vessel, 
arises  trom  the  carotid,  a little  higher  up  than  the  latter.  It  ascends, 
under  cover  of  the  parotid  gland,  and  resting  upon  the  styloid  process 
of  the  temporal  bone,  to  reach  the  angle  formed  by  the  cartilage  of 
the  ear  with  the  mastoid  process  at  the  side  of  the  head.  The  portio 
dura  of  the  seventh  nerve  crosses  over  this  little  artery,  and  the  spinal 
accessory  turns  behind  it.  Somewhat  above  the  mastoid  portion  of 
the  temporal  bone  it  divides  (fig.  238,  o,)  into  tw'o  sets  of  branches,  of 
which  one  set  inclines  forwards  to  anastomose  with  the  posterior 
divisions  of  the  temporal  artery,  and  the  other  backwards  towards 
the  occiput,  on  which  they  communicate  with  the  occipital  artery. 
The  following  are  the  branches  given  from  the  posterior  auricular 
artery : 

Several  small  branches  to  the  parotid  gland  and  the  digastric  muscle. 

The  stylo-mastoid  branch  enters  the  foramen  of  that  name  in  the  temporal  bone, 
and,  on  reaching  the  tympanum,  divides  into  delicate  vessels,  which  pass,  some 
to  the  mastoid  cells,  others  to  the  labyrinth.  One  branch  will  constantly  be  found, 
in  young  subjects,  to  form,  with  the  tympanic  branch  of  the  internal  maxillary 
artery,  which  enters  the  fissure  of  Glaser,  a vascular  circle  around  the  auditory 
meatus,  from  which  delicate  offsets  ramify  upon  the  membrana  tympani.  This 
small  tympanic  branch  sometimes  arises  from  the  occipital  artery. 

As  it  passes  the  back  of  the  ear,  the  auricular  artery  gives  one  or  two  proper 
auricular  branches,  which  supply  the  posterior  surface  of  the  concha,  and  turn 
over  the  margin,  or  perforate  the  substance  of  the  auricle  to  gain  its  anterior 
surface. 

Peculiarities. — ^The  posterior  auricular  artery  is  frequently  very  small,  and  has 
been  seen  to  end  in  the  stylo-mastoid  branch.  It  is  often  a branch  of  the 
occipital. 

STERNO-MASTOin  Artery. — Associated  by  its  position  with  the  posterior  branches 
of  the  external  carotid,  viz.,  the  occipital  and  posterior  auricular,  a small  vessel 
named  from  its  destination  sterno-mastoid,  is  not  unfrequently  met  with. 

TEMPORAL  ARTERY. 

Tfie  temporal  artery,  fig.  238,  p,  [a.  temporalis]  is  one  of  the  two 
branches  into  which  the  external  carotid  artery  divides  a little  below 
the  condyle  of  the  lower  jaw.  It  continues  upwards  in  the  direction 
of  the  parent  vessel,  whilst  the  other  branch  (the  internal  maxillary) 
sinks  under  the  lower  maxillary  bone.  The  temporal  artery  is  at  first 
embedded  in  the  substance  of  the  parotid  gland,  where  it  lies  in 
the  interval  between  the  meatus  of  the  ear  and  the  condyle  of  the 
lower  jaw.  Pursuing  its  course  upwards,  this  vessel  soon  reaches  the 
cutaneous  surface  of  the  zygoma  (at  its  root),  on  which  it  may  be 
readily  compressed.  Continuing  to  ascend  it  lies  close  beneath  the 
skin,  supported  by  the  temporal  muscle  and  its  fascia ; and,  about  two 
inches  above  the  zygoma,  divides  into  two  branches,  which  again 
subdivide  and  ramify  beneath  the  integument  on  the  side  and  upper 
part  of  the  head. 

The  temporal  artery  gives  off  the  following  branches: 

Several  small  offsets  to  the  parotid  gland,  some  articular  branches  to  the  articu- 
lation of  the  lower  jaw,  and  one  or  two  branches  to  the  masseter  muscle. 
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The  transverse  artery  of  the  face,  q,  (transversalis  faciei)  arises  whilst  the  tem- 
poral artery  is  deeply  seated  in  the  parotid  gland,  through  the  substance  of  which 
it  runs  forwards,  so  as  to  get  between  the  parotid  duct  and  the  zygoma,  resting 
on  the  masseter  muscle,  and  accompanied  by  one  or  two  transverse  branches  of 
the  facial  nerve.  It  gives  small  vessels  to  the  parotid  gland,  the  masseter  muscle, 
and  the  neighbouring  integument,  and  divides  into  three  or  four  branches,  whicn 
are  distributed  to  the  side  of  the  face,  anastomosing  with  the  infra-orbital  and 
facial  arteries. 

The  middle  temporal  branch  [a.  temporalis  media]  arises  close  above  the 
zygoma,  and  immediately  perforating  the  temporal  fascia,  sends  branches  to  the 
temporal  muscle,  which  often  communicate  with  the  deep  temporal  branches  of 
the  internal  maxillary  artery.  An  offset  from  this  artery  is  sometimes  found  to 
ran  on  to  the  outer  angle  of  the  orbit,  where,  after  giving  branches  to  the  orbicu- 
laris palpebrarum,  it  anastomoses  with  the  lachrymal  branch  of  the  ophthalmic 
artery. 

The  anterior  auricular  branches,  [a.  auriculares  ant.]  two  or  more  in  number 
(superior  and  inferior),  arise  above  the  branch  last  described.  They  are  dis- 
tributed to  the  fore  part  of  the  pinna  and  the  lobe  of  the  ear,  and  a part  of  the 
external  meatus,  anastomosing  with  the  ramifications  of  the  posterior  auricular 
artery. 

One  of  the  two  terminal  branches  of  the  temporal  artery,  the  anterior  temporal, 
mclmes  forwards  as  it  ascends  over  the  temporal  fascia,  and  ramifies  extensively 
over  the  forehead,  supplying  the  orbicular  and  occipito-frontal  muscles,  the  peri- 
cranium, and  the  skin,  and  communicating  with  the  supra-orbital  and  frontal 
branches  of  the  ophthalmic  artery.  On  the  upper  part  of  the  cranium  the  branches 
of  this  artery  are  directed  from  before  backwards. — When  it  is  desired  to  take 
blood  from  the  temporal  artery,  the  anterior  temporal  branch  is  selected  for  the 
operation. 

The  posterior  temporal,  which  is  larger  than  the  anterior,  passes  back  on  the  side 
of  the  head,  above  the  ear,  and  over  the  temporal  fascia;  its  branches  ramify 
freely  in  the  coverings  of  the  cranium,  both  upwards  to  the  vertex,  where  they 
communicate  with  those  of  the  corresponding  vessel  on  the  opposite  side,  and 
backwards  to  join  with  those  of  the  occipital  and  posterior  auricular  arteries. 

Peculiarities. — The  temporal  artery  is  frequently  tortuous,  especially  in  aged 
persons.  Occasionally  a large  unusual  branch  runs  forward  above  the  zygoma 
to  the  upper  part  of  the  orbit.  The  temporal  artery  may  join  with  the  ophthalmic, 
and  furnish  large  frontal  arteries. — The  transverse  artery  of  the  face  varies  in  size ; 
occasionally  it  is  much  larger  than  usual,  and  takes  the  place  of  a defective 
facial  artery.  In  some  instances  the  transverse  artery  is  transferred  to  the 
external  carotid. 
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The  internal  maxillary  artery, 
fig.  239,  a,  [a.  maxillaris  interna]  the 
deep  terminal  branch  of  the  external 
carotid  a,  and  which  in  size,  though 
not  in  direction,  is  the  continuation 
of  that  vessel,  pursues  a winding 
course  under  cover  of  the  ramus  of 
the  lower  maxilla.  From  its  place 
of  origin,  where  it  is  concealed  by 
the  parotid  gland,  the  artery  curves 
forward  and  assumes  for  a short 
space  a horizontal  course,  sinking 
immediately  under  the  maxilla,  be- 
tween that  bone  and  the  internal 
lateral  ligament  of  the  temporo-max 


Fig.  239. 


j’  joint ; and  here  it  lies  below 
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the  narrow  end  of  the  external  pterygoid  muscle,  and  crosses  over  the 
inferior  dental  nerve.  Speedily  changing  its  course,  the  internal 
maxillary  artery  passes  obliquely  forward  and  upward  over  the  outer 
surface  of  the  same  muscle  (not  unfrequently  beneath  it),  and  under 
cover  of  the  ramus  of  the  lower  maxilla,  and  of  the  lower  end  of  the 
temporal  muscle.  Approaching  the  superior  maxillary  bone,  and  op- 
posite the  interval  between  the  two  heads  of  the  external  pterygoid 
muscle,  the  artery  bends  inwards  to  the  spheno-maxillary  fossa,  where 
it  furnishes  the  terminal  branches. 

For  sake  of  greater  facility  in  arranging  the  numerous  branches 
furnished  by  this  artery,  it  will  be  considered  as  divisible  into  three 
parts,  each  giving  origin  to  a group  of  branches.  The  first  division  is 
that  short  part  connected  with  the  ramus  of  the  lower  maxilla,  and 
placed  between  that  bone  and  the  internal  lateral  ligament  of  the 
temporo-maxillary  articulation;  the  second  is  defined  by  the  connexion 
of  the  vessel  with  the  muscles;  while  the  third  division  includes  that 
portion  which  is  again  in  close  connexion  with  bone,  viz.,  with  the 
superior  maxilla  and  the  fossa  which  it  contributes  to  form. — It  is  to 
be  understood  that  this,  like  most  other  methods  of  merely  artificial 
arrangement,  is  not  free  from  objection. 

A.  The  branches  given  from  the  first  part  of  the  internal  maxillary 
artery, — that  between  the  lower  maxilla  and  the  lateral  ligament  of 
the  joint, — are  the  tympanic,  the  middle  and  small  meningeal,  and  the 
inferior  dental,  each  of  which,  it  may  be  observed,  passes  into  an 
osseous  foramen  or  canal. 

The  tympanic  branch  [a.  tympanica]  passes  deeply  behind  the  articulation  of 
the  lower  jaw,  and  enters  the  fissure  of  Glaser,  supplying  the  laxator  tympani 
muscle,  and  the  tympanic  cavity,  where  it  ramifies  upon  tfie  membrana  tympani. 
It  anastomoses  in  the  tympanum  with  the  stylo-mastoid  and  vidian  arteries. 
This  little  artery  varies  in  its  place  of  origin,  in  different  cases. 

The  middle  meningeal  or  great  meningeal  artery,  fig.  239,  6,  [a.  meningea  media,  s. 
magna^  s.  spinosa]  is  by  far  the  largest  of  the  branches  which  supply  the  dura  mater. 
It  arises  from  the  internal  maxillary  artery  between  the  lateral  ligament  and  the 
lower  jaw,  and  passes  directly  upwards  under  cover  of  the  external  pterygoid 
muscle  to  the  spinous  foramen  of  the  sphenoid  bone.  Through  that  foramen  it 
reaches  the  interior  of  the  skull,  where  it  ramifies  between  the  dura  mater  and 
the  internal  surface  of  the  cranial  bones,  its  numerous  ramifications  spreading 
over  the  sides  and  top  of  the  cranium,  along  the  deep  arborescent  grooves  formed 
on  the  inner  surface  of  the  bones.  In  its  course  within  the  cranium  the  middle 
meningeal  artery  ascends  upon  the  middle  fossa  of  the  skull  to  the  anterior  infe- 
rior angle  of  the  parietal  bone,  where  it  becomes  lodged  in  a deep  groove — some- 
times in  a distinct  canal  in  that  bone.  From  this  point  it  divides  into  numerous 
branches,  which  spread  out,  some  upwards  over  the  parietal  bone  as  high  as  the 
vertex,  and  others  backwards  even  to  the  occipital  bone. 

Immediately  after  it  has  entered  the  cavity  of  the  cranium,  the  middle  menin- 
geal artery  gives  minute  branches  to  the  ganglion  of  the  fifth  nerve,  and  to  the 
dura  mater  near  the  sella  turcica.  One  small  branch  (petrosal  branch : artery  of 
the  facial  nerve, — Cruveilhier)  runs  backwards  and  outwards  over  the  petrous 
portion  of  the  temporal  bone,  enters  the  hiatus  Fallopii,  and  .passes  along  the 
aqueduct,  sending  offsets  which  anastomose  with  the  stylo-mastoid  artery.  As  it 
ascends  through  the  middle  fossa  of  the  skull,  the  middle  meningeal  artery  sends 
branches  which  extend  forwards  to  the  orbit,  and  are  found  to  inosculate  with  the 
lachrymal,  or  some  other  branch  of  the  ophthalmic  artery. — The  branches  of  this 
artery  supply  the  bones  as  well  as  the  dura  mater,  to  which  membrane  they 
adhere  closely  when  the  skull  is  detached  from  it. 

The  middle  meningeal  artery  is  accompanied  by  two  veins. 
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The  small  meningeal  artery,  c,  [a.  meningea  parva,]  sometimes  arises  from 
the  preceding  branch.  Tt  enters  the  skull  through  the  foramen  ovale,  to  supply 
the  dura  mater  in  the  middle  fossa. 

The  inferior  maxillary ^ or  dental  artery,  d d,  [a.  dentalis  s.  alveolaris  inferior]  de- 
scends to  enter  the  dental  canal,  accompanied  by  the  inferior  dental  nerve,  and 
then  runs  along  the  canal  together  with  the  nerve  as  far  forwards  as  the  mental 
foramen,  through  which  it  escapes  on  the  face.  As  it  enters  the  foramen  in  the 
lower  maxilla  this  artery  gives  off  the  mylo-hyoid  branch,  which  with  a nerve  runs 
in  a groove  below  the  dental  foramen,  and  ramifies  on  the  under  surface  of  the 
mylo-hyoid  muscle. 

In  its  course  through  the  bone  the  inferior  dental  artery  lies  beneath  the  roots 
of  the  teeth,  and  gives  off  at  intervals  srhall  offsets,  which  ascend  to  enter  the 
minute  apertures  in  the  extremities  of  the  fangs,  and  supply  the  pulp  of  each 
tooth.  From  the  mental  foramen  a branch  is  continued  forwards  beneath  the 
incisor  teeth,  supplying  them  with  minute  vessels,  and  inosculating  at  the  sym- 
physis of  the  chin  with  a corresponding  artery  from  the  opposite  side.  The 
terminal  or  mental  branches  of  the  inferior  dental  artery  anastomose  on  the  face 
with  the  inferior  coronary  and  submental  arteries,  and  assist  in  supplying  the  soft 
parts  covering  the  front  of  the  lower  jaw. 

B.  The  second  group  of  branches  (those  given  from  the  internal 
maxillary  artery  whilst  in  connexion  with  the  muscles)  are,  the  deep 
temporal,  the  pterygoid,  the  masseteric,  and  the  buccal, — that  is  to  say, 
the  branches  which  supply  the  muscles. 

The  deep  temporal  branches,  e,  [a.  temporalis  profunda  ant.  et.  post.]  two  in 
number  (anterior  and  posterior),  ascend  between  the  temporal  muscle  and  the 
pericranium,  along  which  they  ramify,  supplying  that  muscle,  and  anastomosing 
w ith  the  branches  of  the  other  temporal  arteries,  and  also  through  small  foramina 
in  the  malar  bone,  with  minute  branches  of  the  lachrymal  artery. 

The  pterygoid  branches  [a.  pterygoidese]  include  several  small,  short  offsets, 
irregular  in  their  number  and  place  of  origin,  which  are  distributed  to  the  ptery- 
goid muscles. 

The  masseteric  [a.  masseterica]  is  a small  but  regular  branch  which  passes 
from  within  outwards,  above  the  sigmoid  notch  of  the  lower  maxillary  bone,  and 
is  distributed  to  the  inner  or  deeper  surface  of  the  masseter  muscle.  This  branch 
is  often  joined  at  its  origin  with  the  posterior  temporal  branch.  It  anastomoses 
with  the  masseteric  branches  derived  from  other  arteries. 

The  huccal  branch  [a.  buccalis]  runs  obliquely  forwards  upon  the  buccinator 
muscle  with  the  buccal  nerve ; it  is  distributed  to  that  and  other  muscles  of  the 
cheek,  and  anastomoses  with  tbe  branches  of  the  facial  ajtery. 

c.  The  branches  given  from  the  last  part  of  the  internal  maxillary 
artery — while  it  is  in  connexion  with  the  superior  maxillary  bone,  and 
in  the  spheno-maxillary  fossa, — are  the  following,  viz.,  the  alveolar, 
and  the  infra-orbital,  directed  forwards;  the  descending  palatine, turn- 
ing downwards;  the  vidian  and  pterygo-palatine  which  run  back- 
wards ; and  the  nasal  or  spheno-palatine,  proceeding  inwards.  These 
branches,  like  the  first  series,  enter  bony  foramina  or  canals. 

The  alveolar  or  superior  maxillary  branch,  g,  arises  near  the  tuberosity  of  the 
maxillary  bone,  usually  in  common  with  the  infra-orbital  branch,  and  runs  tor- 
tuously forwards  upon  its  outer  surface,  giving  several  branches  (one  being 
larger  than  the  remainder,  the  superior  dental — dentalis  ma.xilise  superioris, — 
Haller)  which  enter  the  foramina  in  the  bone  and  reach  the  alveolar  cavities, 
where  they  pass  into  the  fangs,  and  supply  the  pulps  of  the  upper  molar  and 
bicuspid  teeth;  other  branches  supply  the  gums;  and  some  small  ones  pierce  the 
bone,  and  ramify  in  the  lining  membrane  of  the  antrum  of  Highmore. 

The  infra-orbital  artery,  h h,  [a.  infra-orbitalis]  arising  generally  by  a common 
trunk  with  the  preceding  branch,  runs  horizontally  forwards  from  the  artery  just 
as  it  is  about  to  enter  the  spheno-maxillary  fossa,  and  though  much  smaller,  is 
continuous  in  direction  with  the  parent  vessel.  It  passes  into  the  infra-orbital 
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canal,  and  after  having  traversed  the  canal  accompanied  with  the  superior 
maxillary  nerve,  emerges  upon  the  face  at  the  infra-orbital  foramen,  under  cover 
of  the  levator  labii  superioris. 

Whilst  in  the  canal,  the  infra-orbital  artery  gives  off  small  vessels,  which  pass 
upwards  into  the  orbit,  and  enter  the  inferior  rectus  and  the  inferior  oblique 
muscle  of  the  eye,  and  the  lachrymal  gland.  Other  small  branches  proceed 
downwards  to  supply  the  front  teeth.  On  the  face  it  gives  branches  upwards  to 
the  lachrymal  sac  and  inner  angle  of  the  orbit,  anastomosing  with  the  nasal 
branches  of  the  ophthalmic  and  facial  arteries,  and  it  sends  other  branches  down- 
wards beneath  the  levator  labii  superioris,  which  join  with  the  ramifications  of 
the  transverse  facial  and  buccal  branches. 

The  descending  palatine  (palatina  superior, — Haller),  is  one  of  the  three  branches 
which  are  given  ofi'  deeply  within  the  spheno-maxillary  fossa.  It  descends  per- 
pendicularly through  the  posterior  palatine  canal,  with  the  palatine  nerve,  and 
thus  reaches  the  back  part  of  the  roof  of  the  mouth,  where  it  runs  along  the  hard 
palate  to  the  inner  side  of  the  alveolar  border,  supplying  the  gums,  and  the 
mucous  membrane,  and  other  parts  of  the  palate.  In  front  it  ends  in  a small 
vessel  which  ascends  through  the  anterior  palatine  foramen,  and  anastomoses 
with  the  artery  of  the  septum  (nasal)  derived  from  the  spheno-palatine  branch. 

While  descending  in  the  proper  osseous  canal,  or  before  entering  it,  the  pala- 
tine artery  gives  small  branches  which  pass  away  through  small  diverging  canals 
in  the  bone,  to  end  in  the  soft  palate,  upon  which  they  communicate  with  the 
ascending  palatine  artery. 

Vidian  [a.  vidiana]. — Near  the  origin  of  the  descending  palatine  artery,  or  from 
a common  trunk  with  it,  a small  branch,  having  a reflex  course,  passes  directly 
backwards  to  enter  the  vidian  canal  with  the  vidian  nerve.  Hence  it  is  termed 
the  vidian  or  pterygoid  branch.  It  is  distributed  to  the  Eustachian  tube  and  top 
of  the  pharynx,  and  sends  a small  vessel  into  the  tympanum. 

The  ptery go-palatine  (pharprgeus  supremus, — Haller),  [a.  pterygo-palatina,  s. 
palatina  sup.]  a very  small  branch,  often  arises  with  the  spheno-palatine.  It 
passes  backwards  through  the  pterygo-palatine  canal  to  reach  the  top  of  the  pha- 
rynx, to  W'hich  and  to  the  Eustachian  tube  and  sphenoidal  cells,  it  is  distributed. 

The  nasal  or  spheno-palatine  artery  [a.  spheno-palatina  s.  nasalis  post.]  enters  the 
foramen  of  that  name,  by  which  it  reaches  the  cavity  of  the  nose  at  the  back  part 
of  the  superior  meatus.  There,  lying  between  the  mucous  membrane  and  the 
periosteum,  it  divides  into  two  or  three  branches ; of  these  some  ramify  exten- 
sively over  the  spongy  bones,  and  others  supply  the  posterior  ethmoidal  cells  as 
well  as  the  antrum.  One  long  branch  (the  artery  of  the  septum)  runs  forwards 
along  the  septum  nasi,  between  the  mucous  membrane  and  the  periosteum,  to 
the  fore  part  of  the  nasal  fossa,  where  it  ends  in  a small  vessel  which  enters  the 
upper  end  of  the  anterior  palatine  canal,  and  joins  an  ascending  branch  from  the 
descending  palatine  artery. 

Peculiarities. — The  internal  maxillary  artery  is  very  constant  in  its  place  of  origin. 
It  has,  however,  been  seen  to  arise  from  the  facial. 

But  this  artery  often  deviates  from  the  course  described  as  the  more  usual  one 
— passing  under  cover  of  the  external  pterygoid  muscle  (between  the  two  pterj"- 
goids),  and  crossing  the  third  division  of  the  fifth  nerve.  In  this  case  the  artery 
comes  forward  in  the  interval  between  the  two  heads  of  the  muscle  to  its  accus- 
tomed position  near  the  superior  maxillary  bone.  It  has  likewise  been  observed 
to  escape  from  under  cover  of  the  external  pterygoid  by  piercing  the  middle  of 
that  muscle.  When  the  artery  is  placed  beneath  the  muscle,  it  has  been  found 
lodged  in  a notch  in  the  posterior  margin  of  the  external  pterygoid  plate,  and 
bound  down  by  fibrous  structure.  In  the  process  of  bone  referred  to,  instead  of  a 
depression  there  is  occasionally  a foramen,  which  probably  lodges  the  artery. 

The  branches  of  the  internal  maxillary  artery  present  few  peculiarities  worthy 
of  note. 

The  middle  meningeal  artery  occasionally  furnishes  the  lachrymal  artery  (usu- 
ally an  offset  of  the  ophthalmic), — ^a  peculiarity  which  may  be  looked  on  as  re- 
sulting from  the  enlargement  of  an  ordinary  anastomosing  branch. 

In  a case  in  which  the  internal  carotid  was  wanting,  two  tortuous  branches 
from  the  internal  maxillaiy  entered  the  foramen  rotundura  and  foramen  ovale,  to 
supply  its  place. 
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PHARYNGEAL  ARTERY. 

The  pharyngeal  artery,  fig.  238,  k,  [a.  pharyngeus  adscendens]  is  a 
long  slender  vessel,  (the  snaallest  branch  of  the  external  carotid  which 
has  received  a distinctive  designation,)  ascends  deeply  in  the  neck, 
and  lies  concealed  from  view  until  some  of  the  branches  of  the  ex- 
ternal carotid  artery  and  the  stylo-pharyngeus  muscle  are  drawn 
aside.  It  arises  most  commonly  from  half  an  inch  to  an  inch  above 
the  origin  of  the  external  carotid,  and  in  its  straight  course  upwards 
rests  on  the  rectus  capitis  anticus,  close  to  the  surface  of  the  pharynx, 
between  it  and  the  internal  carotid  artery,  and  is  thus  directed  up 
towards  the  base  of  the  skull.  Its  branches,  which  are  necessarily 
very  small,  may,  from  a consideration  of  their  destination,  be  divided 
into  three  sets,  viz.,  those  to  the  pharynx : a set  directed  outwards : and 
meningeal  branches. 

The  pharyngeal  branches,  for  the  most  part,  pass  inwards  to  the  pharynx.  One 
or  two  small  and  variable  branches  ramify  in  the  middle  and  inferior  constrictors. 
Higher  up  than  these  is  a larger  and  more  regular  branch,  which  runs  upon  the 
upper  constrictor,  and  sends  small  ramifications  to  the  Eustachian  tube,  the  soft 
palate,  and  the  tonsil. 

This  last-named,  or  palatine  branch,  is  sometimes  of  considerable  size,  and  sup- 
plies the  soft  palate,  taking  the  place  of  the  inferior  palatine  branch  of  the  facial 
artery,  which,  in  such  cases,  is  small.  The  arrangement  of  this  artery  of  the 
palate  is  as  follows.  After  passing  above  the  superior  constrictor  it  divides  into 
two  branches,  of  which  one  arches  across  the  upper  part  of  the  soft  palate,  running 
beneath  the  mucous  membrane  on  its  fore  part : whilst  the  other  and  larger 
branch  is  disposed  in  a similar  manner  near  the  free  margin  of  the  same  part, 
both  vessels  anastomosing  with  those  of  the  opposite  side.  Other  small  branches 
likewise  ramify  beneath  the  mucous  membrane  behmd  the  soft  palate. 

The  external  branches  of  the  pharyngeal  artery  consist  of  very  small  and  irre- 
gular vessels,  which  are  distributed  to  the  following  parts,  viz. — the  rectus  anticus 
muscle,  the  first  cervical  ganglion  of  the  sympathetic  nerve,  some  of  the  cerebral 
nerves  as  they  issue  from  the  skull,  and  the  lymphatic  glands  of  the  neck.  Some 
of  them  anastomose  with  the  ascending  cervical  branch  of  the  subclavian  artery. 

The  meningeal  branches,  the  terminal  branches  of  the  ascending  pharyngeal 
artery,  are  those  which  pass  through  the  foramina  at  the  base  of  the  skull : one 
or  two  of  them  accompany  the  internal  jugular  vein  through  the  foramen  lacerum 
posterius  ; whilst  another,  which  passes  through  the  foramen  lacerum  medium 
basis  cranii,  enters  the  cranial  cavity,  and  is  distributed  to  the  dura  mater. 

Peculiarities. — The  place  of  origin  of  the  pharyngeal  from  the  external  carotid 
artery  varies  considerably.  It  is  not  unfrequently  distant  from  the  commence- 
ment of  the  external  carotid  less  than  half  an  inch,  or  more  than  one  inch  (the 
limits  within  which  it  has  been  stated  to  take  its  origin  in  most  cases)  ; and  it  is 
occasionally  found  to  spring  from  the  bifurcation  of  the  common  carotid.  More- 
over, examples  from  time  to  time  present  themselves  of  this  artery  being  given 
from  an  unusual  source — as  from  the  occipital  or  the  internal  carotid  artery. 

Two  pharyngeal  arteries  have  been  observed  in  a few  instances. 

INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  Q.ne\'Y  (fig.  238,®)  (carotis  interna,  u.  cerebralis) 
is  that  branch  of  the  common  carotid  which  is  distributed  to  the  brain, 
and  to  the  eye  with  its  appendages.  It  extends  from  the  place  of  bifur- 
cation of  the  common  carotid,  usually  in  a straight  direction,  to  the  base 
of  the  skull,  where  it  ascends  in  a winding  course  through  the  tem- 
poral bone,  and  after  entering  the  cranial  cavity,  ends  by  the  side  of 
the  anterior  clinoid  process  of  the  sphenoid  bone. 

The  internal  carotid  artery  may  thus  be  conveniently  studied  in 
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three  parts  of  its  course,  viz.,  while  in  the  neck  ; in  passing  through  the 
carotid  canal  in  the  base  of  the  skull;  and  within  the  cavity  of  the 
cranium. 

Cervical  part. — In  the  neck,  the  artery,  fig.  238,  c,  commencing  at 
the  bifurcation  of  the  common  carotid,  opposite  the  upper  border  of 
the  thyroid  cartilage,  ascends  nearly  vertically  to  the  base  of  the  skull 
to  reach  the  carotid  foramen  in  the  temporal  bone.  Like  the  common 
carotid,  it  is  accompanied  in  this  course  by  the  internal  jugular  vein, 
which  lies  external  to  the  artery. 

This  portion  of  the  artery  varies  much  in  length.  The  length  in 
different  persons  is  in  genera!  dependent  on  the  stature;  but  it  is  also 
materially  influenced  by  the  extent  to  which  the  common  carotid 
reaches  upwards  in  the  neck;  and  the  length  of  the  internal  carotid 
may  be  said  to  be  inversely  as  the  length  of  that  vessel.  At  first  the 
internal  carotid  is  easily  accessible  in  the  neck,  inasmuch  as  it  is 
placed  in  the  intermuscular  space  in  which  the  division  of  the  com- 
mon carotid  artery  occurs,  and  is  covered  only  by  the  platysma  and 
fascia,  besides  its  sheath.  Placed  here  to  the  outer  side  of  the  external 
carotid  artery,  it  soon  sinks  beneath  the  parotid  gland  and  becomes 
deep-seated,  as  it  turns  from  behind  under  the  external  carotid.  In  its 
course  upwards  the  internal  carotid  is  crossed  by  the  hypoglossal 
nerve,  and  the  digastric  and  stylo-hyoid  muscles,  as  well  as  by  the 
external  carotid  and  occipital  arteries.  Higher  up,  and  under  cover 
of  the  parotid  gland,  the  vessel  is  likewise  covered  by  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  together  with  the  glosso-pharyngeal 
nerve, — these  structures  being  interposed  between  it  and  the  external 
carotid  artery. 

Behind,  this  artery  rests  against  the  rectus  anticus  major,  which 
muscle,  with  the  sympathetic  and  vagus  nerves,  is  placed  between  it 
and  the  transverse  process  of  the  upper  cervical  vertebrte : the  pharynx 
and  the  tonsil,  with  the  pharyngeal  artery,  are  on  its  inner  side. 

On  reaching  the  base  of  the  skull,  the  interna]  carotid,  following  the 

direction  of  its  proper  canal  in  the  pe- 
Fig.  240.  trous  portion  of  the  temporal  bone,  as- 

cends perpendicularly  a little  way,  then 
inclines  forwards  and  inwards,  near  the 
inner  side  of  the  Eustachian  tube,  and 
again  ascends  as  it  escapes  from  the 
carotid  canal.  Whilst  within  the  canal, 
the  artery  has  in  contact  with  it  the  ca- 
rotid plexus  of  nerves. 

On  passing  out  of  its  canal  in  the 
temporal  bone,  the  artery,  now  within 
the  skull,  ascends  a short  distance  to 
gain  the  body  of  the  sphenoid  bone, 
where  it  enters  the  cavernous  sinus, 
having  perforated  the  layer  of  dura  ma- 
ter, which  forms  the  outer  boundarj'  of 
that  cavity.  Then,  still  contained  with- 
in the  sinus,  and,  according  to  some 
anatomists,  invested  by  the  lining  mem- 
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brane,  it  runs  horizontally  forwards  along  the  side  of  the  sphenoid 
hone,  which  is  grooved  for  its  reception,  and  again  curves  upwards 
beneath  the  anterior  clinoid  process,  where,  piercing  the  upper  or 
cerebral  wall  of  the  cavernous  sinus,  and  becoming  invested  by  the 
arachnoid  membrane,  it  reaches  the  inner  end  of  the  fissure  of  Sylvius, 
and  divides  into  its  terminal  branches.  Whilst  the  internal  carotid 
artery  is  within  the  cavernous  sinus,  it  is  crossed  on  its  outer  side  by 
the  following  nerves,  viz.,  the  third,  fourth,  ophthalmic  division  of  the 
fifth,  and  sixth. 

PECULIARITIES  OF  THE  INTERNAL  CAROTID  ARTERY. 

The  variations  which  occur  in  the  length  of  this  artery  have  been  already 
noticed.  Independently  of  the  position  at  which  it  is  given  off  in  the  neck  from 
the  bifurcation  of  the  common  carotid  artery,  the  only  change  which  has  been 
observed  in  the  place  of  origin  of  the  internal  carotid  artery  is  that  met  with  in 
those  very  rare  cases  already  referred  to  (ante  page  537),  in  which  there  \yas  no 
common  carotid  arterj' — the  external  and  internal  carotids  being  both  derived 
directly  from  the  arch  of  the  aorta.  In  these  cases  the  internal  carotid  artery  was 
nearer  to  the  trachea  than  the  e.xteraal  carotid,  which  curved  forwards  over  the 
internal  carotid  opposite  the  larynx. 

Instead  of  following  a straight  direction  upwards  in  the  neck,  the  internal 
carotid  is  often  curved ; and  in  one  case  it  was  observed,  after  having  reached 
nearly  to  the  base  of  the  skull,  to  turn  downwards  for  more  than  an  inch,  and 
then  abruptly  to  ascend  again,  being  thus  twice  closely  curved  or  folded  on 
itself. 

A very  few  examples  are  recorded  of  entire  absence  of  the  internal  carotid. 
In  one  of  these  cases  the  common  carotid  ascended  in  the  neck,  gave  off  all  the 
usual  branches  of  the  external  carotid  and  divided  into  the  temporal  and  internal 
maxillary  arteries.  Supplying  the  place  of  the  internal  carotid,  were  two  tortuous 
tranks  from  the  internal  maxillary,  which  entered  the  skull  respectively  through 
the  oval  and  the  round  foramina  of  the  sphenoid  bone,  and  became  united  into  a 
single  vessel.  The  vessel  thus  formed  was  smaller  than  the  ordinary  internal 
carotid,  but  the  internal  carotid  of  the  opposite  side  was  larger  than  usual. 

BRANCHES  OF  THE  INTERNAL  CAROTID  ARTERY. 

In  the  neck  the  internal  carotid  artery  usually  gives  no  branch ; 
whilst  within  the  carotid  canal  it  sends  a small  offset  to  the  tympanum, 
which  anastomoses  w'ith  the  tympanic  and  stylo-mastoid  arteries ; 
within  the  cavernous  sinus,  some  small  branches,  named  arteries  re- 
ceptaculi,  proceed  from  it  to  supply  the  walls  of  the  sinus  and  the  ad- 
jacent dura  mater.  One  of  these,  distributed  to  the  dura  mater,  is  the 
anterior  meningeal. 

Opposite  to  the  anterior  clinoid  process,  the  artery  gives  off  the 
ophthalmic  branch,  and  within  the  Sylvian  fissure  of  the  brain  it  divides 
into  the  anterior  cerebral,  the  middle  cerebral,  and  the  posterior  com- 
municating arteries. 

OPHTHALMIC  ARTERY. 

The  ophthalmic  artery,  fig.  240,  b,  [a.  ophthalmica]  passes  forwards 
from  the  internal  carotid  artery,  where  it  lies  by  the  anterior  clinoid 
process,  and  enters  the  orbit  by  the  foramen  opticum,  placed  below 
and  to  the  outer  side  of  the  optic  nerve.  It  soon  changes  its  direc- 
tion, passing  above  and  to  the  inner  side  of  the  nerve,  to  reach  the 
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inner  wall  of  the  orbit,  along  which  it  runs  forwards,  to  terminate  in 
branches  which  ramify  on  the  side  of  the  nose. 

In  its  course  the  ophthalmic  artery  gives  off  numerous  branches, 
which  are  destined  to  supply  the  eye  and  its  appendages.  They  are 
as  follows  : — 

Tlie  lachrymal  arter)",  c,  [a.  lachrymalis]  the  first  of  the  branches  of  the  oph- 
thalmic, is  a long  branch  which  arises  from  that  vessel  whilst  on  the  outer  side  of 
the  optic  nerve.  It  passes  forwards  beneath  the  periosteum  of  the  roof  of  the 
orbit,  along  the  upper  border  of  the  external  rectus  muscle,  and  guided  by  it  to 
the  lachrymal  gland,  in  which  the  greater  number  of  its  branches  are  distributed. 
Some  of  the  branches  pass  onwards  to  the  eyelids  and  conjunctiva,  joining  with 
other  palpebral  branches ; and  one  or  two  delicate  vessels,  malar  branches,  pierce 
the  malar  bone  from  the  orbit  to  reach  the  temporal  fossa,  where  they  join  branches 
from  the  deep  temporal  arteries.  The  lachrymal  artery  also  sends  branches  through 
the  sphenoidal  fissure  into  the  skull,  which  join  with  small  offsets  from  the  middle 
meningeal  artery. 

The  central  artery  of  the  retina,  [a.  centralis  rethiEe]  a very  small  vessel,  pierces 
the  sheath  and  substance  of  the  optic  nerve,  and  runs  embedded  within  it  until  it 
reaches  the  retina,  upon  a vascular  membrane  in  front  of  which  it  ramifies  in 
minute  branches.  A very  delicate  vessel,  demonstrable  in  the  fcetus,  passes  for- 
wards through  the  vitreous  humour,  to  reach  the  posterior  surface  of  the  capsule 
of  the  crystalline  lens. 

The  supra-orbital  branch,  d,  [a.  supra-orbitalis]  ascends  to  get  above  the  muscles, 
and  in  its  course  forwards  to  the  supra-orbital  notch,  accompanied  by  the  frontal 
nerve,  lies  immediately  beneath  the  roof  of  the  orbit.  The  artery  mounts  towards 
the  forehead,  and  distributes  several  branches,  which  communicate  with  those  of 
the  temporal  artery,  besides  some  which  are  distributed  upon  the  eyelids. 

The  ciliary  arteries  [a.  ciliares]  are  divisible  into  three  sets : viz.,  short,  long, 
and  anterior  ciliary  arteries.  The  short  ciliary  arteries  vary  from  twelve  to  fifteen 
in  number,  and  will  be  found  to  enclose  the  optic  nerve  as  they  pass  forwards  to 
reach  the  posterior  aspect  of  the  sclerotic  coat,  which  they  pierce,  in  order  to 
enter  the  eyeball,  about  a line  or  two  from  the  entrance  of  the  optic  nerve.  The 
long  ciliary  arteries,  two  in  number,  also  enter  the  back  of  the  eye,  and  then 
pass  forwards,  one  on  each  side  of  the  middle  of  the  eyeball,  between  the  choroid 
membrane  and  the  sclerotic,  as  far  as  the  ciliary  ligament,  where  they  divide 
into  branches.  The  anterior  ciliary  arteries  are  derived  from  some  of  the  muscular 
branches ; they  form  a vascular  circle  around  the  fore  part  of  the  eyeball,  and  then 
pierce  the  sclerotic  within  a line  or  two  of  the  margin  of  the  cornea.  All  of  these 
ciliary  arteries  anastomose  together  within  the  eyeball,  where  their  distribution 
will  be  particularly  described  wdth  the  anatomy  of  the  eye  itself. 

The  muscular  branches  are  subject  to  much  variety  in  their  course  and  distribu- 
tion, like  all  muscular  vessels : they  supply  the  muscles  of  the  orbit. 

The  ethmoidal  branches  [a.  ethmoidalis  post,  et  ant.]  are  two  in  number,  z.  poste- 
rior and  an  anterior.  The  former  passes  through  the  posterior  ethmoidal  forani''U 
in  the  inner  wall  of  the  orbit,  and  having  given  some  small  branches  to  the  poste- 
rior ethmoidal  cells,  enters  the  skull,  and,  after  supplyingthe  adjacent  dura  mater, 
sends  minute  vessels,  which  descend  through  the  foramina  of  the  cribriform  plate 
of  the  ethmoid  bone  to  the  nasal  fossae.  The  other,  or  anterior  ethmoidal  branch, 
passes  with  the  nasal  division  of  the  ophthalmic  nerve  through  the  anterior  fora- 
men, and  having  given  branches  to  the  anterior  ethmoidal  cells  and  frontal 
sinuses,  reaches  the  interior  of  the  skull,  and  like  the  preceding  vessel,  supplies 
the  dura  mater,  and  sends  branches  through  the  cribriform  lamella  to  the  nose. 

Tire  palpebral  branches,  superior  onA  inferior,  [a.  palpebralis  interna  sup.  et  inf] 
arise  usually  iir  common,  but  soon  diverge  as  they  pass  forwards,  one  lying  above, 
the  other  below,  the  tendon  of  the  orbicularis  muscle  at  the  inner  angle  of  the  eye : 
they  are  distributed,  as  theirnames  imply,  to  the  upper  and  lower  eyelids,  branches 
being  also  sent  to  the  caruncula  lachrymalis  and  the  lachrymal  sac. 

The  nasal  branch  [a.  dorsalis  nasi]  courses  forwards  above  the  tendon  of  the 
orbicularis  muscle  to  the  root  of  the  nose,  where  it  ramifies,  maintaining  a free 
communication  with  the  nasal  and  the  angular  branches  of  the  facial  artery. 
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The /ronfaZ  branch  [a.  frontalis]  runs  close  to  the  preceding,  but  on  reaching 
the  margin  of  the  orbit  turns  upwards  on  the  forehead,  where  it  anastomoses 
with  the  supra-orbital  artery. 

The  terminal  branches  of  the  internal  carotid  artery,  given  off  after 
it  has  pierced  the  layer  of  the  dnra  mater  forming  the  w'all  of  the 
cavernous  sinus,  are  those  which  supply  the  pia  mater  and  the  brain. 

The  anterior  cerebral  (anterior  cerebri  sive  corporis  callosi)._^  commences  at  the 
subdivision  of  the  internal  carotid  as  it  reaches  the  inner  end  of  the  fissure  of 
Sylvius.  From  this  point  it  turns  forwards  towards  the  middle  line  to  reach  the 
longitudinal  fissure  between  the  anterior  lobes  of  the  cerebral  hemispheres,  across 
which  fissure  it  is  connected  with  the  corresponding  vessel  of  the  opposite  side  by 
a branch,  g,  not  more  than  two  lines  in  length,  named  the  anterior  communicating, 
[a.  communicans  ant.] . The  two  anterior  cerebral  arteries,  lying  close  together, 
in  the  next  place  turn  round  the  anterior  border  of  the  corpus  callosum,  and,  on 
reaching  its  upper  surface,  run  from  before  backwards  upon  it,  overlapped  by  the 
cerebral  hemispheres,  and  end  by  anastomosing  with  the  posterior  cerebral 
artery  in  the  back  part  of  the  fissure.  In  this  course  numerous  branches  are  given 
off  by  both  arteries  in  various  directions. 

The  middle  cerebral  artery,  h [a.  media  cerebri],  the  largest  branch  of  the  internal 
carotid,  inclines  obliquely  outwards,  taking  the  course  of  the  fissure  of  Sylvius, 
within  which  it  divides  into  several  branches,  which  supply  the  pia  mater  uivest- 
ing  the  surfaces  of  the  anterior  and  middle  lobes  of  the  braiir,  and  join  with  the 
branches  of  both  the  anterior  and  posterior  cerebral  arteries.  Some  of  its  branches, 
as  they  ramify  in  the  pia  mater,  turn  forwards  to  and  enter  the  brain  at  the  ante- 
rior perforated  spot,  through  which  they  reach  the  corpus  striatum.  One  or  two 
{chcrroid  arteries)  which  sometimes  arise  directly  from  the  internal  carotid,  wiU 
also  be  observed  to  enter  the  fissure  between  the  middle  lobe  and  the  crus  cerebri, 
to  reach  the  descending  cornu  of  the  lateral  ventricle,  in  which  they  are  distri- 
buted to  the  choroid  plexus. 

The  posteiior  communicating,  fig.  239,  e,  [a.  communicans  post.],  runs  directly 
backwards,  parallel  with  the  corresponding  artery  of  the  opposite  side,  so  that  they 
enclose  between  them  the  infundibulum  and  the  corpora  albicantia  ; they  terminate 
in  the  posterior  cerebral  arteries,  and  thus  form  the  sides  of  the  circle  of  Willis. 

Circle  of  Willis,  [circulus  arteriosus  Willisii] . — A remarkable  anastomosis  exists 
between  the  branches  of  the  vertebral  and  internal  carotid  arteries  within  the 
cranium,  by  which  the  circulation  in  the  brain  may  be  equalized,  and  any  irregu- 
larity which  might  arise  from  the  obliteration  of  one,  or  even  two  of  the  vessels, 
may  speedily  be  remedied  by  a corresponding  enlargement  of  the  others.  This 
anastomosis,  which  is  known  as  the  circle  of  Willis,  results  from  a series  of  com- 
munications between  the  following  branches.  The  anterior  cerebral  arteries  are 
connected  together  in  the  longitudinal  fissure  by  the  anterior  communicating 
artery.  The  internal  carotids  of  each  side,  the  trunks  from  which  the  anterior 
cerebral  arteries  arise,  are  united  to  the  posterior  cerebral  arteries  by  the  posterior 
communicating  arteries,  and  the  posterior  cerebral  arteries  themselves  arise 
behind  from  a single  trunk — the  basilar  artery.  Within,  or  opposite  to  the  area 
of  this  vascular  circle,  will  be  observed  the  following  parts  of  the  encephalon, 
viz., — the  commissure  of  the  optic  nerves,  lamina  cinerea,  infundibulum  and 
tuber  cinereum,  corpora  albicantia,  locus  perforatus  with  part  of  the  crus  cerebri, 
and  the  origin  of  the  third  pair  of  nerves  of  each  side. 

PECULIARITIES  OF  THE  BRANCHES  OF  THE  INTERNAL 
CAROTID  ARTERY. 

The  lachrymal  branch  of  the  ophthalmic  has  been  occasionally  found,  as  already 
referred  to,  to  be  supplied  by  the  anterior  branches  of  the  middle  meningeal 
artery. 

The  deviations  from  the  ordinary  condition  of  the  cerebral  arteries  mostly  have 
reference  to  the  mode  in  which  the  circle  of  Willis  is  completed.  Thus  the  ante- 
rior communicating  artery,  which  is  usually  very  short  and  of  good  size,  may  be 
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longer  and  smaller  than  usual ; and  it  has  been  found  double  either  in  the  whole 
or  in  part  of  its  length.  Sometimes,  but  very  rarely,  this  communicating  branch 
is  wanting,  the  two  anterior  cerebral  branches  of  the  internal  carotid  being  then 
united  at  once  into  a single  trunk  (like  the  basilar  artery  behind),  which  after  a 
certain  course,  again  divides  into  the  right  and  left  anterior  cerebral  arteries  or 
arteries  of  the  corpus  callosum  (J.  F.  Meckel). — ^Another  very  rare  condition  of 
the  anterior  cerebral  artery  has  been  described  by  Arnold,*  in  which  one  large 
anterior  cerebral  artery  supplied  the  place  of  both  as  to  its  distribution,  and  was 
connected  only  by  slender  branches  to  the  internal  carotid  of  the  opposite  side. 

The  posterior  communicating  artery  varies  much  in  size,  being  sometimes  very 
small,  whilst,  on  the  contrary,  it  is  often  found  so  large  that  the  posterior  cerebral 
artery  may  be  said  to  spring  from  the  internal  carotid  instead  of  from  the  basilar. 
The  posterior  communicating  artery  on  one  side  is  very  frequently  found  larger 
than  on  the  other ; and  it  has  occasionally  been  seen  to  be  represented  by  two 
very  slender  vessels. 

The  internal  carotid  was  in  one  instance  observed  to  furnish  a remarkable 
branch,  which,  after  passing  backwards  through  the  basilar  portion  of  the  sphe- 
noid bone,t  joined  with  the  basilar  artery,  and  formed  the  anterior  part  of  that 
vessel. 

ARTERIES  OF  THE  UPPER  LIMB. 

The  arterial  trunk  which  supplies  the  upper  limb  continues  undivided 
from  its  commencement  as  far  as  the  bend  of  the  elbow  ; but  different 
portions  of  the  same  vessel  have  received  different  names  according 
to  the  parts  through  which  they  pass.  This  division,  however  arti- 
ficial, serves  for  facility  of  reference  and  description.  From  the  com- 
mencement of  the  vessel  as  far  as  the  outer  border  of  the  first  rib  it  is 
named  subclavian," owing  to  its  position  beneath  the  clavicle ; from  the 
first  rib  to  the  lower  border  of  the  axilla,  it  is  named  axillary ; and 
from  thence  along  the  arm  to  the  bend  of  the  elbow,  brachial,  wilh 
which  the  single  trunk  ends.  This  mode  of  division  is  similar  to  that 
of  the  artery  of  the  lower  limb  into  iliac,  femoral,  and  popliteal ; and 
as  this  latter  divides  into  tibial  and  fibular  branches,  so  the  brachial 
ends  in  the  radial  and  ulnar  arteries— the  subdivision  of  the  vessel  into 
two  parts  coinciding  with  the  occurrence  of  two  bones  in  the  skeleton 
of  the  limb. 

SUBCLAVIAN  ARTERIES. 

In  most  parts  of  the  body  the  description  of  the  artery  of  one  side 
serves  for  that  of  the  other  likewise;  but  this  is  not  the  case  as  regards 
the  vessels  now  under  consideration,  for,  as  the  right  subclavian  artery 
commences  at  the  division  of  the  innominate  artery,  whilst  the  left 
subclavian  arises  at  once  from  the  arch  of  the  aorta,  it  follows  that 
the  two  vessels  must,  in  the  first  part  of  their  course,  differ  materially 
in  their  length,  direction,  and  connexions  with  contiguous  parts. 

To  facilitate  the  description  of  these  important  vessels,  each  sub- 
clavian artery  is  conveniently  divided  into  three  parts, — the  first  part 
extending  from  the  origin  of  the  vessel  to  the  inner  border  of  the  an- 
terior scalenus  muscle;  the  second  consisting  of  the  portion  of  the 
vessel  which  is  situated  beneath  that  muscle;  and  the  third  reaching 

* “ Bemerknng'on  tibei-  den  Bau  des  Ruokenmarks,”  &c.  Taf.  2.  Zurich,  1838. 

I The  pre|)aration  is  in  the  Macartney  collection  in  tlie  Anatomical  Museum  at  Cain- 
bridge.  Drawings  obligingly  furnished  by  Professor  Clark,  will  be  found  in  the  “Arte- 
ries,” &.C. 
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from  the  outer  border  of  the  same  muscle  to  the  end  of  the  artery, 
opposite  to  the  outer  border  of  the  first  rib.  Each  of  these  parts  will 
now  be  examined  in  detail.  The  first  part  only  requires  a separate 
description  for  the  right  and  the  left  side,  for  in  it  alone  is  there  any 
material  difference  in  the  anatomical  history  of  the  two  vessels. 

The  first  part  of  the  right  subclavian  artery,  [a.  subclavia  dextra,] 
commencing  at  the  division  of  the  innominate  behind  the  upper  part 
of  the  articulation  of  the  sternum  with  the  clavicle,  close  to  the  trachea, 
and  ending  at  the  inner  margin  of  the  anterior  scalenus  muscle,  arches 
upwards  and  outwards  away  from  the  carotid  artery  across  the  root 
of  the  neck,  and  in  doing  so  ascends  above  the  level  of  the  clavicle, 
the  extent  to  which  it  reaches  above  that  bone  varying  in  difierent 
cases.  The  whole  of  this  division  of  the  artery  is  deeply  placed,  being 
covered  by  the  platysma,  the  sterno-mastoid,  the  sterno-hyoid  and 
sterno-thyroid,  with  the  fascia  separating  those  muscles.  Behind,  the 
artery  is  opposite  to,  but  separated  by  an  interval  from,  tbe  transverse 
processes  of  the  vertebras,  which  here  are  covered  by  the  longus  colli 
muscle;  and  below  it  (along  the  concavity  of  its  curve),  and  likewise 
somewhat  behind  it,  is  the  pleura,  which  is  in  contact  with  the  vessel 
till  it  rests  on  the  first  rib. 

Veins. — The  subclavian  vein  is  lower  than  the  first  part  of  the  right 
subclavian  artery,  close  under  the  clavicle.  In  its  course  to  join  this 
vein,  the  internal  jugular  crosses  in  front  of  the  artery  near  the  scalenus 
muscle;  and  a vertebral  vein  lying  along  the  inner  side  of  the  jugular, 
has  the  same  position  with  reference  to  the  artery.  The  anterior 
jugular  vein,  running  outwards  from  the  fore  part  of  the  neck  beneath 
the  sterno-mastoid  muscle,  will  likewise  be  found  to  cross  the  course 
of  the  subclavian  artery. 

JVerves. — The  vagus  nerve  crosses  in  front  of  the  artery,  and  on  the 
inner  side  of  the  internal  jugular  vein,  as  would  be  expected  from  the 
relative  position  maintained  by  the  vein  and  nerve  along  the  neck  : 
the  recurrent  laryngeal  branch  of  this  nerve  turns  upwards  behind  the 
artery,  hooking,  as  it  were,  under  the  vessel,  between  it  and  the  pleura. 
Behind  the  vessel  and  the  vertebral  column,  but  not  in  contact  with  it, 
lies  the  chain  of  the  sympathetic  nerve;  and  some  branches  cross  be- 
fore the  artery. 

The  first  part  of  the  left  subclavian,  [a.  subclavia  sinistra,]  differs 
from  the  right  subclavian  in  origin,  and,  as  a consequence  of  this, 
differs  likewise  in  length,  direction,  and  connexions.  It  arises  from 
the  end  of  the  transverse  part  of  the  arch  of  the  aorta,  and  ascends  to 
the  margin  of  the  first  rib,  behind  the  insertion  of  the  anterior  scalenus 
muscle  to  that  bone.  It  is  therefore  longer  than  the  first  part  of  the 
right  subclavian,  and  ascends  almost  vertically  out  of  the  chest,  instead 
of  arching,  like  that  vessel,  outwards  across  the  neck.  Commencing 
then  from  the  deepest  part  of  the  aortic  arch,  the  left  subclavian  is  at 
first  behind  the  left  lung,  and  is  covered  in  front  and  on  the  left  side 
by  the  pleura;  it  is  placed  before  the  vertebral  column  (on  which  is 
laid  the  longus  colli  muscle),  and  lies,  for  a short  space,  in  front  of  the 
oesophagus,  (here  deviating  to  the  left  side)  and  the  thoracic  duct. 
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To  the  inner  or  right  side  of  the  vessel  are  situated  the  left  carotid, 
the  trachea,  oesopliagus,  and  thoracic  duct. 

JVerves. — The  pneumogastric  nerve  is  anterior  to  the  left  subclavian, 
and  parallel  with  it,  the  recurrent  branch  on  this  side  turning  round 
the  aorta.  The  phrenic  nerve  descends  over  the  artery  along  the 
inner  margin  of  tlie  scalenus  muscle,  immediately  outside  the  thyroid 
axis.*  The  cardiac  nerves  of  the  left  side  descending  from  the  neck, 
are  close  to  the  artery. 

Veins.-^The  internal  jugular  vein  is  immediately  before  the  artery, 
where  it  turns  outwards  from  the  thorax — close  to  the  scalenus  muscle 
— and  the  left  innominate  vein  is  likewise  anterior  to  it. 

For  the  second  and  third  divisions  of  both  subclavian  arteries,  one 
description  will  suffice. 

The  second  division  of  the  subclavian  artery,  being  only  that  portion 
which  is  concealed  by  the  anterior  scalenus  muscle,  is  necessarily 
very  short.  It  forms  the  highest  part  of  the  arch  described  by  the 
vessel,  and  is  therefore  the  most  distant  from  the  clavicle.  Somewhat 
less  deeply  placed  than  the  first  division,  this  portion  of  the  vessel  is 
covered  by  the  platysma,  the  sferno-mastoid,  and  omo-hyoid,  with 
layers  of  the  cervical  fascia.  Behind,  it  rests  against  the  posterior 
scalenus  muscle;  and  below,  it  is  on  the  pleura. 

Veins  and  JVerves. — The  subclavian  vein  is  lower  than  the  artery, 
and  the  anterior  scalenus  muscle  lies  between  the  two  vessels.  The 
phrenic  nerve,  which  descends  obliquely  inwards,  is  likewise  separated 
from  this  part  of  the  artery  by  the  same  muscle;  and  beneath  the 
scalenus,  immediately  above  the  artery,  are  the  large  cervical  nerves, 
which  form  the  brachial  plexus. 

The  third  division  of  the  subclavian  artery,  extends  outwards  and 
downwards  from  the  border  of  the  anterior  scalenus  to  the  upper  sur- 
face of  the  first  rib  as  far  as  its  outer  margin,  where  the  vessel  assumes 
the  name  axillary.  In  this  part  of  its  course,  the  artery  lies  in  a small 
triangular  space,  the  sides  of  which  are  formed  by  the  omo-hyoid  and 
anterior  scalenus  muscles,  and  its  base  by  the  clavicle:  the  omo-hyoid 
is  in  some  instances  immediately  over  the  artery.  The  subclavian  is 
here  nearer  to  the  surface  than  elsewhere,  being  covered  only  by 
(besides  the  common  integuments)  the  platysma,  and  layers  of  the 
cervical  fascia ; but  towards  its  termination  the  artery  becomes  deeper, 
sinking  under  the  clavicle  and  the  subclavius  muscle. 

The  subclavian  vein  is  anterior  to,  and  lower  than  the  artery.  This 
vein  is  lower  than  the  artery  in  its  whole  course,  being  close  behind 
the  clavicle,  while  the  artery  arches  above  that  bone.  The  external 
jugular  vein  lies  over  the  artery,  and  it  receives  on  the  outer  side  from 
the  shoulder  the  two  veins  which  accompany  the  supra-scapular  and 
transverse  cervical  arteries.  The  veins  in  some  cases  form  a sort  of 
plexus  over  the  artery. 

Nerves. — Above  the  vessel,  and  to  its  outer  side,  are  placed  the 
large  hrachial  nerves,  the  lowest  cord  formed  by  the  union  of  the  last 

* In  two  cases,  the  phrenic  nerve  was  seen  to  cross  the  third  part  of  the  artery  on  the 
outer  side  of  the  scalenus  muscle;  but  in  both  instances  the  thyroid  axis  arose  beyond  the 
scalenus,  and  the  nerve  was  as  usual  on  its  outer  side. 
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cervical  and  the  first  dorsal  nerve,  being  in  contact  with  it.  It  may 
be  added,  that  the  space  which  lodges  the  artery  is  crossed  in  front 
by  the  superficial  descending  (clavicular)  branches  from  the  cervical 
plexus,  as  well  as  by  the  little  nerve  of  the  subclavius  muscle. 

PECULIARITIES  OF  THE  SUBCLAVIAN  ARTEPdES. 

Most  of  the  variations  of  the  two  subclavian  arteries  from  their  ordinary  con- 
dition require  to  be  separately  noticed. 

The  right  subclavian. — The  origin  of  this  artery,  necessarily  varjd'ng  with  the 
place  of  bifurcation  of  the  innominate  artery,  in  some  cases  commences  within 
the  thorax,  instead  of  at  the  ordinary  position  (the  upper  margin  of  the  sterno- 
clavicular joint),  and  in  a smaller  number  of  instances  it  arises  in  the  neck,  at 
some  distance  above  the  level  of  the  clavicle. 

The  right  subclavian  artery  sometimes  springs  as  a separate  vessel  from  the 
aorta.  And  in  such  cases,  it  may  be  the  first  of  the  branches  from  the  aortic 
arch,  or,  but  more  rarely,  the  second  or  third  in  order,  or,  as  is  most  frequently 
the  case,  it  may  be  the  last  of  those  branches.  The  course  taken  by  the  artery 
in  each  of  these  cases,  and  its  position  with  regard  to  other  parts,  require  notice. 
When  the  right  subclavdan  is  the  first  branch  from  the  arch,  it  occupies  the  ordi- 
nary position  of  the  innominate  artery.  In  those  very  rare  cases  in  which  this 
vessel  was  the  second  or  third  of  the  aortic  branches,  it  gained  its  usual  position 
after  crossing  behind  the  right  carotid.  Lastly,  when  the  right  subclavian  is  the 
last  branch  given  off  from  the  arch  of  the  aorta,  it  springs  from  the  upper,  or 
from  the  back  part  of  the  arch,  or  it  may  arise  (but  this  is  very  rarely  met  with) 
much  lower  down  from  the  descending  portion  of  the  aorta. 

In  any  case  of  late  origin  of  the  subclavian,  its  usual  course  towards  the  right 
side  of  the  neck  is  to  cross  obliquely  in  front  of  the  vertebral  column  and  behind 
the  CEsophagus.  There  would  seem  to  be  but  one  accurately  recorded  case,  in 
which  this  artery,  arising  from  the  last  part  of  the  aortic  arch,  passed  between 
the  oesophagus  and  the  trachea. 

The  left  subclavian  very  seldom  arises  in  common  with  another  vessel ; it  has, 
however,  been  found  in  a few  cases  conjoined  with  the  left  carotid.  When  the 
aorta  arches  to  the  right  side,  the  innominate,  if  present,  exists  on  the  left  side, 
and  the  left  subclavian  springs  from  it.  Independently  of  such  cases,  the 
connexion  between  the  left  subclavian  and  left  carotid  is  of  extremely  rare  oc- 
currence. 

It  is  an  interesting  fact,  that  although,  in  cases  of  transposition  of  the  aorta,  the 
left  subclavian  artery  generally  arises,  as  is  usual  on  the  right  side,  from  an  in- 
nominate trunk,  it  has  also  been  observed  to  assume  another  arrangement  occa- 
sionally presented  as  an  unusual  condition  by  the  artery  of  the  right  side,  viz.,  to 
be  given  off  as  the  last  of  the  branches  derived  from  the  arch  of  the  aorta.  In 
this  case  it  crosses  obliquely  over  the  front  of  the  vertebral  column  towards  the 
left  side  of  the  neck. 

The  left  subclavian  artery  has  been  observed  in  the  fostus  to  arise  from  the 
ductus  arteriosus ; and  in  the  adult  from  a conical  dilatation  or  pouch,  which  is 
connected  with  the  cord  formed  by  the  obliterated  portion  of  the  “arterial  canal.’’ 
This  pouch,  rvhich  has  been  met  with  also  in  connexion  with  the  origin  of  the 
right  subclavian  when  that  vessel  is  detached  from  the  innominate,  appears  to  be 
formed  by  a part  of  the  canalis  arteriosus,  which  continues  pervious  in  conse- 
quence of  the  subclavian  artery  arising  from  it.  A similar  pouch,  but  of  much 
smaller  size,  is  sometimes  seen  at  the  attachment  of  the  ductus  arteriosus  to  the 
aorta,  without  having  any  branch  connected  with  it. 

Peculiarities  affecting  both  subclavian  arteries. — The  height  to  which  these  vessels 
may  reach  in  the  neck  is  liable  to  variation  to  some  extent.  Most  commonly 
the  artery  crosses  the  neck  a little  higher  than  the  clavicle,  but  it  is  sometimes 
placed  as  high  as  an  inch  or  even  an  inch  and  a half  above  the  level  of  that  bone. 
The  greater  extent  of  elevation  above  the  clavicle,  however,  is  especially  seen  in 
the  artery  of  the  right  side.  Now  and  then  the  subclavian  artery  perforates  the 
anterior  scalenus  muscle,  and  in  a few  rare  cases  it  was  altogether  in  front  of  the 
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muscle,  and  was  at  the  same  time  close  to  the  subclavian  vein.  That  vein  has 
also  been  seen  to  pass  with  the  artery  behind  the  scalenus  muscle. 

BRANCHES  OF  THE  SUBCLAVIAN  ARTERIES,  CONSIDERED  WITH 
REFERENCE  TO  THE  TRUNK. 

The  branches  of  the  subclavian  artery  are  so  large  and  numerous 
in  proportion  to  the  length  of  the  vessel  from  which  they  spring,  that 
their  number,  and  the  place  of  their  origin,  are  important  considerations 
in  the  anatomical  history  of  the  artery  itself,  in  consequence  of  the 
influence  their  position  would  have  in  determining  the  point  best  suited 
for  the  application  of  a ligature  in  a surgical  operation. 

Four  branches  usually  arise  from  each  subclavian  artery.  Of  these, 
three  generally  spring  together  from  the  first  division  of  the  artery 
(namely,  the  vertebral,  the  internal  mammary,  and  the  thyroid  axis,) 
and  one  from  the  second  division,  viz.,  the  superior  intercostal,  to 
which  may  be  added  a small  spinal  branch.  On  the  left  side,  the  se- 
cond division  has  usually  no  branch,  the  superior  intercostal  arising 
most  frequently  to  the  inner  side  of  the  scalenus  muscle.  The  third 
part  of  the  artery  gives  rise  to  no  offset, — at  least,  it  so  happens  in  a 
majority  of  cases.  But  as  considerable  variations  are  found  to  occur 
in  the  position  and  number  of  the  branches,  it  is  necessary  to  refer 
more  particularly  to  those  given  from  each  part  of  the  artery  in  dif- 
ferent cases,  reserving  the  details  respecting  each  branch  for  the  de- 
scription which  will  be  given  of  them  individually. 

As  the  first  part  of  the  left  subclavian  artery  does  not  admit  of  being  tied  in  a 
surgical  operation,  the  position  of  its  branches  has  little  interest  in  a practical 
point  of  view.  It  will  be  enough  to  say  that  the  branches  generally  arise  close 
together  at  the  inner  side  of  the  anterior  scalenus  muscle. 

On  the  right  side  also,  the  branches  occupy  usually  the  same  position  in  regard 
to  the  scalenus  muscle ; and  in  consequence  of  this  part  being  accessible  in  an 
operation  for  aneurism,  it  is  desirable  to  determine  the  ordinary  distance  between 
the  commencement  of  the  artery  and  the  nearest  branches. 

In  a majority  of  many  observations  the  interval  measured  from  half  an  inch  to 
an  inch;  in  a smaller  number,  more  than  one  inch  and  not  exceeding  an  inch 
and  a half.  The  space  seldom  varied  from  these  limits ; but  in  a few  instances 
it  was  found  to  be  less  than  half  an  inch,  and  it  amounted,  in  one  case  only,  to 
an  inch  and  three-quarters. 

It  occasionally  happens  that,  instead  of  the  three  branches  arising  close  together, 
one  is  shifted  inwards  from  the  accustomed  position.  In  a very  few  cases  the 
branches  were  seen  to  arise  at  intervals,  being,  as  it  were,  dispersed  over  the  first 
part  of  the  artery.  Lastly,  one  or  more  of  the  branches  have  been  (very  unfre- 
quently  however)  moved  outwards  to  another  division  of  the  subclavian. 

The  second  portion  of  the  subclavian  artery  was  found  in  about  two-thirds  of  a 
large  number  of  cases  (upwards  of  two  hundred  and  sixty)  to  give  origin  to  only 
a single  branch,  wliich  was  usually  the  common  trunk  of  the  superior  intercostal 
and  deep  cervical  arteries.  In  the  remaining  third  of  the  total  number  of  cases 
examined,  this  part  of  the  subclavian  artery  was,  in  most  instances,  quite  destitute 
of  branches,  and  this  occurred  more  frequently  on  the  left  than  on  the  right  side. 
In  some  few  cases,  two  and  even  three  branches  arose  from  it. 

As  regards  the  third  part  of  the  artery : in  more  than  half  of  upwards  of  two 
hundred  and  sixty  cases,  it  furnished  no  branch  whatever ; in  less  than  halt,  it 
gave  origin  to  a single  branch,  which  was  usually  the  posterior  scapular  artery'. 
A few  examples  occurred  of  two,  and  much  more  rarely  of  three  branches,  arising 
from  this  part  of  the  vessel. 
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The  subclavian  artery  is  so  deeply  placed,  its  connexions  with  important  parts 
are  so  intimate  and  varied,  and  the  branches  are  so  large  in  proportion  to  the 
length  of  the  trunk,  that  operations  on  this  vessel  present,  in  most  cases,  conside- 
rable difhculties  to  the  surgeon.  But  the  dithculties,  it  will  be  found,  vary  in 
different  cases. 

The  last  division  of  the  artery,  that  beyond  the  anterior  scalenus  muscle,  is  the 
part  which  is  most  favourably  circumstanced  for  the  application  of  a ligature  in 
the  cases  in  which  such  an  operation  is  most  frequently  called  for,  namely,  aneu- 
rism affecting  the  artery  in  the  axDla.  This  part  is  preferable  chiefly  because  the 
vessel  is  here  nearest  to  the  surface  and  most  remote  from  the  origin  of  the  large 
branches.  But  though  the  subclavian  artery  appears  to  be  easy  of  access  above 
the  clavicle,  while  the  parts  are  in  their  natural  position,  it  is  to  be  remembered 
that  when  an  aneurism  exists  in  the  axilla,  the  clavicle  maybe  so  much  elevated 
in  consequence  of  the  presence  of  the  tumour,  as  to  be  placed  in  front  of  the 
vessel,  or  even  above  it.  In  such  circumstances,  the  artery  lies  at  a great  depth, 
at  the  same  time  that  the  structures  in  front  and  behind  it  (the  clavicle  on  the 
one  hand,  the  vertebrae  with  the  muscles  covering  them  on  the  other  hand), 
cannot,  in  any  degree,  be  drawn  asunder  to  facilitate  the  steps  of  the  opera- 
tion. It  is  when  the  outer  part  of  the  clavicle  is  thus  raised  from  the  ordi- 
nary horizontal  position,  that  the  height  to  which  the  artery  arches  above  the  bone 
becomes  a point  of  importance.  In  most  cases  it  happens  that  a portion  of  the 
artery  is  a short  distance  (about  an  inch)  above  the  clavicle ; but  occasionally,  as 
before  mentioned  (p.  559)  it  rises  much  higher;  or  it  may.be  lower  than  usual, 
lying  close  behind  the  bone.  If.  in  a case  rendering  the  operation  necessary, 
the  clavicle  should  be  unusually  raised,  the  accessibility  of  the  vessel  in  the  neck 
wiU  differ  in  these  several  conditions.  In  one,  the  artery  could  be  arrived  at  only 
by  proceeding  from  above  downwards  behind  the  bone ; in  another,  a part  of  it 
would  still  be  higher  than  the  bone.  This  will  serve,  in  part  at  least,  to  account 
for  differences  in  the  time  which  the  operation  for  tying  the  Subclavian  artery  has 
occupied  in  the  hands  of  different  surgeons,  and  even  in  the  hands  of  the  same 
surgeon  in  different  cases.* 

The  principal  facts  bearing  on  the  actual  performance  of  an  operation  on  the 
third  part  of  the  subclavian  artery,  will  now  be  briefly  recalled.  The  most  promi- 
nent or  convex  part  of  the  clavicle,  the  part  of  the  bone  opposite  which  the  vessel 
lies,  will  serve  as  a guide  for  the  middle  of  the  first  incision,  which  is  to  be  made 
a little  above  the  clavicle,  and  parallel  with  it.  If,  (after  noting  with  the  eye, 
or  marking  on  the  surface  the  line  at  which  it  is  desired  to  make  the  incision,) 
the  integument  be  drawn  downwards  over  the  clavicle,  the  parts  covering  the 
bone  may  be  divided  with  freedom. 

With  the  integument,  the  platysma  and  several  nerves  are  divided  in  this  inci- 
sion, but  no  vessel  is  endangered,  except  in  those  rare  cases  in  which  the  cephalic 
vein  or  the  external  jugular  crosses  over  tlie  clavicle.  It  will,  in  most  cases, 
be  an  advantage  to  add  a short  vertical  incision,  directed  downwards  to  the 
middle  of  the  horizontal  one.  Should  the  sterno-mastoid  muscle  be  broad  at  its 
lower  end,  or  should  the  interval  between  that  muscle  and  the  trapezius  be  in- 
sufficient for  the  further  steps  of  the  operation,  a portion  of  tlie  former  muscle,  or 
even  of  both  muscles,  must  be  divided. 

The  external  jugular  vein  next  presents  itself  with  the  veins  joining  it  from  the 
shoulder,  and,  as  this  vein  is  usually  over  the  artery,  it  must  be  held  aside,  or  it 

* This  statement  will  be  illustrated  by  reference  to  two  cases  which  occurred  at  nearly 
the  same  time  in  the  practice  of  the  same  surgeon.  In  March,  1819,  M.  Dupuytren  tied 
the  subclavian  artery  for  axillary  aneurism,  and  the  result  was  in  all  respects  favourable. — 
See  “ LeijOns  orales,”  &c.,  t.  iv. ; and  M.  Marx  in  “ Repert.  general  d’anatomie,”  &c.,  1 826. 

Two  or  three  weeks  afterwards,  the  same  surgeon  being  engaged  in  performing  an  ope- 
ration of  the  same  kind,  was  compelled  to  discontinue  it  for  a time  in  consequence  of  the 
sufferings  of  the  patient,  and  an  hour  and  forty-eight  minutes  elapsed  before  the  operation 
was  concluded.  The  patient  died  of  hemorrhage  in  four  days;  and,  on  examination  after 
death,  it  was  found  that  the  artery  had  been  perforated  with  the  aneurism  needle.  One  of 
the  large  nerves,  and  half  the  artery,  had  been  included  in  the  ligature.  This  case  is 
reported  by  Dr.  Rutherford,  R.N.,  who  was  present  at  the  operation,  in  “Edinburgh  MedL 
and  Surg.  Journal,”  vol.  xvi.  1820. 
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may  be  necessary  to  divide  it.  If  divided,  the  lower  end  of  the  vessel  requires 
the  application  of  a ligature  as  well  as  the  upper  one,  in  consequence  of  the 
rellu.v  of  blood  from  the  subclavian  vein.  The  omo-hyoid  muscle  will  be  turned 
aside  if  necessary ; and  now  must  be  determined  the  exact  position  at  which  the 
artery  is  to  be  sought  by  division  of  the  deeper  fasciar.  If  the  clavicle  has  its 
usual  horizontal  direction,  the  slight  prominence  on  the  first  rib  is  the  best  guide 
to  the  vessel,  where  it  rests  on-tlie  rib.  The  brachial  nerves  are  here,  it  is  to  be 
remembered,  close  to  the  vessel, — so  much  so,  that  the  ligature  has  in  several 
cases  been  passed  in  the  lirst  instance  round  one  of  them  instead  of  the  artery. 
But  if,  in  consequence  of  the  disease  rendering  the  operation  necessary,  the  outer 
end  of  the  clavicle  is  much  raised,  then  it  will,  in  many  cases,  be  more  easy  to 
place  the  ligature  on  the  artery  above  the  insertion  of  the  scalenus  muscle,  or 
even  behind  that  muscle.  Above  the  tubercle  on  the  first  rib,  the  situation  of  the 
vessel  may  be  ascertained  by  means  of  the  brachial  nerves  and  the  scalenus 
muscle ; and,  before  the  membrane  covering  them  is  divided,  the  position  of  these 
structures  may  be  ascertained  by  the  difference  they  offer  to  the  touch.  The 
cord-like  nerves  and  the  smooth  flat  muscle  may  thus  be  readily  distinguished. 
At  the  same  time  the  influence  of  pressure  at  a particular  point,  in  controlling  the 
pulsation  in  the  aneurism,  will,  in  this,  as  in  other  operations  on  the  arteries, 
assist  the  surgeon. 

Before  concluding  the  remarks  on  the  third  division  of  the  artery,  it  should  be 
mentioned  that  the  suprascapular  or  transverse  cervical  artery  may  be  met  with  in 
the  operation,  which  in  other  cases  may  be  complicated  by  the  occurrence  of  a 
branch,  or,  however  rarely,  of  branches  taking  rise  beyond  the  scalenus  muscle. 

The  second  division  of  the  subclavian  artery  is  the  part  which  rises  highest  in  the 
neck,  and  on  this  account  it  may  be  advantageously  selected  for  the  application 
of  a ligature  rvhen  the  vessel  is  difficult  of  access  beyond  the  muscle.  The  chief 
objection  to  operating  on  the  artery  in  tliis  situation  arises  from  the  contiguity  of 
the  large  branches.  Care  is  necessary  in  dividing  the  scalenus  muscle  to  avoid 
the  phrenic  nerve  and  the  internal  jugular  vein.  Moreover,  the  fact  of  the  entire 
of  the  subclavian  artery  being  in  apposition  with  the  pleura,  except  where  it  rests 
on  the  rib,  must  be  borne  in  mind. 

Some  difficulty  may  arise  from  a change  in  the  position  of  the  artery,  as  when 
it  lies  between  the  fibres  of  the  anterior  scalenus,  or  when  it  is  in  front  of  that 
muscle ; but  such  cases  are  of  very  rare  occurrence,  and  the  knowledge  of  the 
fact  that  the  vessel  may  be  thus  displaced  will  assist  the  surgeon  in  the  event  of 
difficulty  arising  from  this  cause. 

Before  it  reaches  the  scahni  muscles  the  left  subclavian  artery  may  be  said  to  be 
inaccessible  for  the  application  of  a ligature,  in  consequence  of  its  depth  and  its 
close  connexion  with  the  lung  and  other  structures  calculated  to  create  difficulty 
ill  an  operation,  among  which  may  be  mentioned  the  internal  jugular  and  left 
innominate  veins.  To  the  difficulties  resulting  from  the  manner  of  its  connexion 
with  the  parts  now  named,  must  be  added  the  danger  of  performing  an  operation 
in  the  neighbourhood  of  the  large  branches. 

On  the  right  side,  though  deeply  placed  and  closely  connected  with  important 
parts,  the  first  division  of  the  subclavian  artery  may  be  tied  without  extreme 
difficulty.  But  inasmuch  as  the  length  of  the  vessel,  between  its  three  large 
branches  on  the  one  hand  and  the  common  carotid  on  the  other,  ordinarily 
measures  no  more  than  an  inch,  and  often  less,  there  is  little  likelihood  of  the 
operation  in  question  being  successfully  performed  in  any  case ; and  the  proliabi- 
li^y  of  success  must  be  held  to  be  still  further  diminished  when  it  is  considered 
that  the  length  of  the  free  piart  of  the  artery  is  sometimes  lessened  by  one  ot  the 
large  branches  arising  nearer  than  usual  to  its  commencement. 

In  order  to  place  a ligature  on  the  portion  of  the  right  subclavian  artery  Imre 
referred  to,  it  is  necessary  to  divide  by  horizonal  incisions  the  three  muscles  which 
cover  it,  together  with  the  layers  of  fascia  between  and  beneath  them.  While 
the  muscles  are  being  divided,  a branch  of  the  suprascapular  artery  will  proba- 
bly reiprire  to  be  secured.  The  position  of  the  inner  end  of  the  clavicle  and  ot 
the  trachea,  and  the  effect  of  pressure  with  the  finger  on  the  circulation  in  t'le 
aneurism  or  in  the  limb,  will  assist  the  surgeon  in  finding  the  artery  without 
dissecting  the  surrounding  parts  to  an  unnecessary  and  injurious  extent — a pre- 
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caution  of  importance  in  all  cases.  In  the  further  steps  of  the  operation,  the 
exact  position  of  the  internal  jugular  vein,  the  vagus  nerve,  and  the  pleura,  are 
to  be  well  remembered. 

The  ris^ht  subclardan  artery  is  occasionally  somewhat  more  deeply  placed  than 
usual  in  the  first  part  of  its  course ; and  this  occurs  when  it  springs  from  the  left 
side  of  the  arch,  or,  more  frequently,  when  it  separates  from  the  mnominate 
behmd  the  carotid.  The  advantage  of  a knowledge  of  this  fact  I had  an  oppor- 
tunity of  putting  to  the  test  hi  an  operation  for  aneurism  at  which  I assisted  a few 
years  ago.  The  same  arrangement  of  the  vessels  has  since  repeatedly  come 
under  my  observation. 


BRANCHES  OF  THE  SUBCLAVIAN  ARTERIES. 


[Fig.  241. 


The  three  large  branches  which  arise  from  the  first  part  of  the 
subclavian  artery  spring  from  the  parent  trunk  very  close  to  each 
other,  and  are  deeply  seated  at  their  origin  under  cover  of  the  internal 
jugular  vein.  They  proceed,  however,  from  different  sides  of  the 
parent  vessel,  pursue  different  direc- 
tions, and  are  distributed  to  remotely 
separate  parts.  Thus,  one  (vertebral) 

(fig.  241,®)  springs  from  the  upper  and 
back  part  of  the  subclavian,  and  ascends 
in  the  neck  to  reach  the  interior  of  the 
skull ; another  (internal  mammary) 
proceeds  from  the  lower  or  under  side 
of  the  vessel,  and  descends  into  the 
fore  part  of  the  chest  and  abdomen  ; 
whilst  the  third  (thyroid  axis)®  arises 
from  the  fore  part  of  the  artery,  and 
divides  into  three  branches,  one  of 
which  (inferior  thyroid)7  is  distributed 
in  the  fore  part  of  the  neck,  whilst  the 
other  tw'o  (suprascapulafr®  and  trans- 
verse cervical)‘'  pass  outwards  across  The  branches  of  the  right  subclavian 

the  neck  to  the  shoulder.  Lastly,  from  The  artena  mnominala.  2. 

. . . 1 • The  right- carotid.  3.  The  first  portion 

the  second  part  of  the  subclavian  of  the  subclavian  artery.  4.  The  second 

artery,  two  other  branches  arise  by  a The  third  portion.  6.  The 

, , .fr  vertebral  artery.  7.  The  inferior  thyroid, 

common  trunk;  of  which  one  (deep  8.  The  thyroid  axis.  9.  The  superfidalis 
cervical)^”  passes  upwmrds  behind  the  ^^vicis.  lo.  The  profunda  cervicis.  ii. 

neck,  and  the  other  (superior  intercos-  cervicis.  12.Thesupra-scapular.  13.The 

tal)^'*  descends  into  the  back  part  of  the  >q>ernal  mammary  artery.  14.  The  supe- 
' V rior  intercostal. — W.] 


thorax. 


VERTEBRAL  ARTERY. 

The  vertebral  artery  (fig.  241,®)  [vertebralis,]  which  is  usually  the 
first  and  largest  branch  of  the  subclavian,  passes  upwards  through  the 
foramina  in  the  transverse  processes  of  the  cervical  vertebrm;  and  after 
a winding  course  enters  the  skull  through  the  foramen  magnum,  and 
terminates  in  front  of  the  medulla  oblongata,  by  uniting  with  the  cor- 
responding vessel  of  the  opposite  side,  to  form  the  basilar  artery. 
The  singular  course  of  this  vessel,  thus  generally  indicated,  requires  a 
more  precise  examination. 
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Arising  from  the  upper  and  back  part  of  the  subclavian,  the  verte- 
bral artery  passes  u|wards  and  a little  backwards,  and  enters  the 
foramen  in  the  base  of  the  transverse  process  of  the  sixth  cervical 
vertebra — not  unfrequently  of  some  higher  vertebra.  The  vessel  then 
ascends  in  a vertical  direction  along  the  canal  formed  by  the  series  of 
foramina  in  the  transverse  processes  of  the  vertebrae,  as  far  as  to  the 
upper  border  of  the  axis;  here,  in  consequence  of  the  greater  width 
of  the  atlas,  it  inclines  outwards  to  the  foramen  in  the  root  of  the 
transverse  process  of  that  bone.  Having  passed  through  this  foramen, 
the  artery  alters  its  direction  and  winds  backwards  behind  the  articu- 
lating process  of  the  atlas,  resting  in  the  shallow  groove  on  the  pos- 
terior arch  of  the  vertebra.  After  piercing  the  ligament  (posterior 
occipito-atloidean)  connecting  the  atlas  to  the  occiput,  and  also  the 
dura  mater,  it  enters  the  skull  through  the  foramen  magnum  of  the 
occipital  bone,  and  finally,  proceeding  upwards  and  forwards,  turns 
round  the  side  of  the  medulla  oblongata,  and  converging  tow'ards  the 
corresponding  vessel  of  the  opposite  side,  unites  with  it  opposite  the 
lower  border  of  the  pons  Varolii,  to  form  the  basilar  artery. 

As  it  is  directed  upwards  from  its  origin  towards  the  spine,  the  ver- 
tebral artery  lies  behind  the  internal  jugular  vein,  and  on  approaching 
the  vertebrae  passes  between  the  longus  colli  and  the  scalenus  anticus 
muscle.  On  the  left  side,  the  thoracic  duct  crosses  in  front  of  the 
vessel  from  within  outwards. 

Whilst  within  the  canal  formed  by  the  foramina  of  the  cervical 
vertebrae,  it  is  accompanied  by  a plexus  of  the  sympathetic  nerves 
and  by  the  vertebral  vein,  which  is  before  it.  Here  the  artery  is 
placed  between  the  intertransverse  muscle  in  the  intervals  between  the 
bones,  and  is  crossed  behind  by  the  cervical  nerves  as  they  emerge 
from  the  intervertebral  foramina.  The  first  and  second  nerves  have 
peculiar  positions  in  relation  to  this  artery,  an  account  of  which  will 
be  found  in  the  description  of  these  nerves. 

In  the  interval  between  the  atlas  and  the  occipital  bone  the  verte- 
bral artery  is  covered  by  the  superior  oblique,  complexus,  and  rectus 
posticus  major  muscles.  Within  the  skull,  it  turns  round  the  side  of 
the  medulla  oblongata  between  the  origin  of  the  ninth  cranial  nerve 
and  the  anterior  root  of  the  suboccipital,  and  then  lies  between  the 
anterior  surface  of  the  medulla  and  the  basilar  process  of  the  occipi- 
tal bone. 

Peculiarities  of  the  vertebral  artery. — There  is  no  recorded  instance  of  the  origin 
of  this  vessel  being  transferred  from  the  first  part  of  the  subclavian  artery  to  the 
parts  situated  beneath  and  beyond  the  scalenus  muscle. 

On  the  right  side,  the  origin  of  the  vertebral  artery  in  some  cases  approaches 
more  nearly  to  the  commencement  of  the  subclavian  than  usual.  The  right  ver- 
tebral has  also  been  seen  to  arise  from  the  common  carotid  of  the  same  side,  and 
in  the  examples  of  this  peculiarity  which  have  been  observed,  the  right  subcla- 
vian artery  was  given  as  a separate  vessel  from  the  aorta.  The  change  in  the 
subclavian  artery  is,  howeveq  far  from  being  necessarily,  or  even  generally,  ac- 
companied by  an  alteration  in  the  place  of  origin  of  the  vertebral.  Lastly,  Ihe 
right  vertebral  artery  has  been  observed,  but  only  in  two  instances,  to  be  a 
branch  of  the  aorta. 

The  left  vertebral  artery  is  not  unfrequently  derived  from  the  aorta,  in  which 
case  it  generally  arises  between  tlie  left  carotid  and  subclavian  arteries,  but 
sometimes  it  is  the  last  of  the  branches  from  the  arch. 


VERTEBRAL  ARTERY— PECULIARITY  OF  BRANCHES. 


565 


The  left  vertebral  artery,  in  a few  instances,  and  the  right  vertebral  in  one, 
have  been  found  to  arise  by  more  than  a single  root.  In  most  of  these  cases 
there  were  two  roots,  both  of  which  proceeded  from  the  subclavian  artery,  or  one 
from  that  vessel  and  one  from  the  aorta.  Whatever  their  mode  of  origin,  these 
two  parts  unite  to  form  a single  vessel,  either  before  they  enter  the  canal  in  the 
vertebrae,  or  after  one  of  the  vessels  has  passed  through  the  transverse  process  of 
one  or  two  vertebrae.  An  example  of  three  roots  to  a vertebral  artery  has  been 
placed  on  record. 

Instead  of  entering  the  canal  formed  by  the  foramina  in  the  transverse  pro- 
cesses of  the  cervical  vertebrae,  through  the  foramen  in  the  transverse  process  of 
the  sixth  vertebra,  the  vertebral  artery  of  one  side  not  unfrequently  enters  this 
canal  higher  up — through  the  foramen  of  the  fifth,  fourth,  or  third  vertebra, — or 
even,  according  to  several  anatomists,  of  the  second.  On  the  other  hand,  the 
vertebral  arter}"  has  been  seen  to  enter  the  foramen  in  the  transverse  process  of 
the  seventh  vertebra. 

One  of  the  vertebral  arteries  often  exceeds  the  other  in  size.  The  left  is  said 
to  be  the  larger  vessel  more  frequently  than  the  right. 

BRANCHES  OF  THE  VERTEBRAL  ARTERY. 

The  branches  of  the  vertebral  artery  are  numerous.  Some  small 
ones  are  given  off  in  the  neck,  and  others  of  greater  size  within  the 
skull. 

a.  Cervical  branches. — In  the  neck,  the  vertebral  artery  sends  off  at  different 
points  of  its  course  several  small  branches  named  spinal  arteries.  Each  of  these 
entering  the  spinal  canal  through  an  intervertebral  foramen  divides  into  two 
branches,  of  which  one  passes  along  the  roots  of  the  spinal  nerve,  assists  in  sup- 
plying the  spinal  cord  and  its  membranes,  and  anastomoses  with  the  other  spinal 
arteries ; whilst  the  other  branch  ramifies  on  the  back  part  of  the  bodies  of  the 
vertebrae  in  the  same  manner  as  similar  branches  derived  from  the  intercostal  and 
lumbar  arteries,  which  will  be  hereafter  described. 

The  vertebral  artery  also  gives  muscular  branches  of  variable  size  to  the  deep- 
seated  cervical  muscles. 

h.  Cranial  branches. — The  posterior  meningeal  [a.  meningea  post,  int.]  is  a small 
branch  which  arises  opposite  to  the  foramen  magnum,  and  ramifies  between  the 
dura  mater  and  the  bone  in  the  occipital  fossa  and  upon  the  falx  cerebeUi. 
There  are  sometimes  two  of  these  small  vessels. 

The  posterior  spinal,  fig.  240,  m,  [a.  spinalis  post.],  arising  at  an  obtuse  angle 
from  the  vertebral,  inclines  backwards  round  the  meduUa  oblongata  to  reach  the 
back  part  of  the  spinal  cord,  along  which,  aided  by  reinforcements  from  small 
arteries  which  ascend  upon  the  cervical  and  dorsal  nerves  tlirough  the  mterver- 
tebral  foramina,  it  may  be  traced,  lying  behind  the  roots  of  the  nerves,  as  a 
minute  tortuous  vessel,  or  rather  a series  of  little  inosculating  vessels,  as  far  as 
the  second  lumbar  vertebra,  where  it  terminates  in  ramifications  on  the  cauda 
equina.  Some  of  its  branches  run  upon  the  cord  around  the  roots  of  the  nerves, 
whilst  others  maintain  frequent  transverse  communications  with  similar  branches 
from  the  vessel  of  the  opposite  side. 

The  anterior  spinal  artery,  n,  [a.  spinalis  ant.]  somewhat  larger  than  the  preceding, 
arises  near  the  end  of  the  vertebral  artery,  and  descends  obliquely  in  front  of  the 
medulla  oblongata.  Immediately  below  the  foramen  magnum,  it  unites  with  the 
corresponding  vessel  of  the  opposite  side,  so  as  to  form  a single  trunk,  which  de- 
scends a short  distance  only  along  the  middle  line  in  front  of  the  spinal  cord, 
forming  the  upper  part  or  commencement  of  the  anterior  median  artery  of  the 
cord.  This  anterior  spinal  branch  of  the  vertebral  artery  supplies  therefore  only 
the  upper  part  of  the  cord,  the  greater  part  being  provided  with  a series  of  small 
arteries,  which  are  derived  in  the  neck  from  the  vertebral  and  inferior  thyroid 
arteries,  in  the  back  from  the  intercostal,  and  below  this  from  the  lumbar,  ilio- 
lumbar, and  lateral  sacral  arteries.  These  small  vessels  enter  the  spinal  canal  at 
irregular  intervals  through  the  intervertebral  foramina,  and  reaching  the  anterior 
surface  of  the  cord  by  passing  along  the  roots  of  the  nerves,  communicate  with 
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each  other  along  the  middle  line  by  means  of  ascending  and  descending 
branches ; so  that,  by  a succession  of  anastomoses,  a very  slender  single  vessel, 
but  of  varying  thickness,  named  the  anterior  median  artery,  appears  to  extend 
from  one  end  to  the  other  of  the  cord.  This  vessel,  or  chain  of  inosculating  ves- 
sels, is  placed  beneath  the  pia  mater  along  the  anterior  median  fissure  of  the 
spinal  cord.  Its  numerous  branches  supply  the  pia  mater  and  the  substance  of 
the  cord — some  entering  its  anterior  median  fissure.  At  the  lower  end  of  the 
cord  it  sends  branches  downwards  on  the  cauda  equina. 

On  a part  of  the  spinal  cord  near  the  lower  end,  and  in  front  of  the  posterior 
roots  of  the  nerves,  may  be  found  another  small  artery,  about  equal  in  size  to 
the  anterior  spinal. 

The  inferior  cerebellar  artery  [a.  cerebelli  inf.]  (profunda  cerebelli, — Haller),  the 
largest  of  the  branches  of  the  vertebral,  arises  near  the  pons,  and  sometimes 
from  the  basilar  artery ; it  tirrns  backwards  and  outwards,  between  the  hypo- 
glossal and  pneumogastric  nerves,  over  the  restiform  body,  and  near  the  side  of 
the  opening  of  the  fourth  ventricle  to  reach  the  under  surface  of  the  cerebellum. 
Here,  running  backwards  between  the  inferior  vermiform  process  and  the  hemi- 
sphere, it  divides  into  two  branches,  one  of  which  continues  backw’ards  to  the 
notch  between  the  trvo  hemispheres  of  the  cerebellum  ; whilst  the  other,  turning 
outwards,  ramifies  on  the  under  surface  of  the  cerebellum  as  far  as  its  outer  bor- 
der, over  which  the  ultimate  divisions  of  each  brailch  anastomose  with  those  of 
the  superior  cerebellar  arteries.  This  artery  partly  supplies  the  hemisphere  and 
the  vermiform  process,  and  gives  branches  to  the  choroid  plexus  of  the  fourth 
ventricle. 

The  basilar  artery,  fig.  240,  Ic,  [a.  basilaris]  the  single  trunk,  formed  by 
the  junction  of  the  right  and  left  vertebralis  in  the  middle  line,  is  so 
named  from  its  lying  on  the  basilar  process  of  the  occipital  bone.  It 
extends  from  the  posterior  to  the  anterior  border  of  the  pons  Varolii, 
beneath  the  median  groove  of  which  it  lies,  under  cover  of  the  arach- 
noid. The  length  of  this  artery  is  therefore  about  equal  to  the  breadth 
of  the  pons,  at  the  anterior  border  of  which  it  divides  into  two  ter- 
minal branches,  the  posterior  arteries  of  the  cerebrum. 

BRANCHES  OF  THE  BASILAR  ARTERY. 

The  basilar  artery  supplies  many  small  branches  to  the  substance  of  the  pons. 
On  each  side  it  also  gives  several  transverse  branches,  one  of  which  accompanies 
the  acoustic  nerve  into  the  internal  auditory  meatus  and  labyrinth  of  the  ear,  and 
another  of  more  considerable  size,  the  anterior  cerebellar  artery  (cerebelli  inferior 
anterior),  which  passes  backw’ards  along  the  fore  part  of  the  crus  cerebelli  to  the 
anterior  part  of  the  under  surface  of  the  cerebellum. 

The  superior  cerebellar  artery,  fig.  240,  [a.  cerebelli  sup.] — The  superior  arteries  of 
the  cerebellum  arise  so  close  to  the  bifurcation  of  the  basilar,  that  this  artery  is 
described  by  several  anatomists  as  dividing  into  four  branches.  Each  one  turns 
backw'ards  and  outwards  immediately  behind  the  third  nerve,  and  entering  the 
groove  betw'een  the  pons  Varolii  and  the  crus  cerebri,  turns  round  the  latter,  close 
to  the  fourth  nerve,  to  reach  the  upper  surface  of  the  cerebellum,  where  it  divides 
into  branches.  Of  these  some  extend  outwards,  and  one  or  more  backwards 
along  the  superior  vermiform  process,  to  reach  the  circumference  of  the  cere- 
bellum, where  they  anastomose  with  the  branches  of  the  inferior  cerebellar  arte- 
ries : other  branches  run  inwards  to  supply  the  vermiform  process  and  valve  of 
Vieussens,  and  in  part  the  velum  interpositum — an  extension  of  the  pia  mater 
into  the  interior  of  the  brain. 

The  posterior  cerebral  artery,  p,  (posterior  aut  profunda  cerebri, — Haller),  is 
larger  than  the  preceding  vessel,  and  is  separated  from  it  at  its  origin  by  the  third 
nerve,  which  comes  forward  between  the  two  vessels.  It  turns  backwards  round 
the  crus  cerebri,  at  first  parallel  with  the  last-named  vessel,  and  then  runs  out- 
wards and  upwards  on  the  under  surface  of  the  posterior  lobe  of  the  cerebrum, 
passing  near  the  posterior  extremity  of  the  corpus  callosum.  It  divides  beneath 
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the  posterior  lobe  into  many  branches,  which  ramify  upon  its  under,  inner  or 
median,  and  outer  surfaces,  and  anastomose  with  the  other  cerebral  arteries. 
Immediately  after  its  origin,  the  posterior  cerebral  artery  gives  off  numerous 
small  parallel  branches,  which  perforate  the  substance  of  the  brain  between  its 
crura,  at  the  point  which  is  called  from  this  circumstance  the  posterior  perforated 
spot  (locus  perforatus).  As  it  turns  backwards,  a short  distance  from  its  origin, 
this  artery  is  jomed  by  the  posterior  communicating  artery,  or  communicating  artery 
of  Willis,  a branch  of  the  internal  carotid,  and  in  this  way  contributes,  as  already 
described  (p.  555),  to  form  the  circle  of  Willis.  Lastly,  the  posterior  cerebral 
gives  origin  to  a small  branch,  the  posterior  choroid  (choroidea  posterior),  which 
arises  from  it  soon  after  its  junction  with  the  communicating  artery,  turns  back- 
wards over  the  crus  cerebri  and  the  tubercula  quadrigemina,  supplying  these 
with  branches,  and  ending  in  the  velum  interpositum  and  choroid  plexus,  which 
enter  the  interior  of  the  brain  beneath  the  corpus  callosum. 

Peculiarities  of  the  branches  of  the  vertebral  artery. — In  the  neck,  the  vertebral 
artery  has  been  found,  though  very  rarely,  to  give  branches  which  are  usually 
derived  from  the  subclavian,  as  the  superior  intercostal  and  the  inferior  thyroid. 

In  two  instances,  the  septum  formed  by  the  juxtaposition  of  the  vertebral 
arteries  behind  the  basilar,  has  been  observed  by  Dr.  Davy*  to  be  perforated  by 
an  opening  as  large  as  a probe.  Not  unfrequently  the  interior  of  the  basilar 
artery  itself  is  traversed  by  a fibrous  band,  which  is  attached  to  the  sides  of  the 
vessel.  This  band  varies  in  situation  and  dimensions,  and  is  considered  by  Dr. 
Davy  to  be  congenital,  and  not  the  result  of  disease. 

In  one  instance  the  basilar  artery  was  joined  by  a large  branch  of  the  internal 
carotid. 

The  posterior  cerebral  artery  is  occasionally  given  off  on  one  side  from  the  in- 
ternal carotid  artery.  Sometimes  a small  “ aberrant”  branch  is  connected  with 
the  side  of  the  basilar.  Lastly,  the  basilar  artery  has  been  found  to  be  perforated 
by  a small  foramen,  owing  to  a partial  fissuring  of  the  vessel,  along  the  median 
line. 

THYROID  AXIS. 

Thyroid  axis  [fig.  241,®]  (inferior  thyroid  artery:  thyreoidea inferior 
arteria — Haller). — The  name  “ axis”  is  applied  to  this  artery  because 
immediately  after  its  origin  it  divides  into  branches,  which  diverge  in 
different  directions,  viz.  the  inferior  or  ascending  thyroid,  the  transverse 
cervical,  and  the  suprascapular.  The  thyroid  axis  springs  from  the 
fore  part  of  the  subclavian  artery  close  to  the  inner  side  of  the  ante- 
rior scalenus  muscle.  It  is  a short  thick  trunk,  and  usually  divides  a 
line  or  two  from  its  origin  into  the  branches  above  named. 

Peculia7'ities  of  the  thyroid  axis. — Exceptions  to  the  regular  place  of  origin  of  the 
thyroid  axis  at  the  inner  side  of  the  scalenus  muscle  are  very  rare.  The  vessel 
has,  in  two  cases,  been  found  to  arise  beyond  that  muscle. 

Sometimes  the  thyroid  axis  is  associated  at  its  origin  with  another  branch. 
Thus,  it  gave  origin  to  the  internal  mammary  in  about  one  case  in  twenty ; and 
once  only,  in  nearly  three  hundred  cases,  to  the  vertebral;  once  to  the  superior 
intercostal,  and  once  to  the  profunda  cervicis. 

The  deviations  from  the  ordinary  arrangement  of  the  branches  of  the  thyroid 
artery,  will  be  examined  under  each  branch. 

The  inferior  thyroid  arterxf  (ramus  thyreoideae  thyreoideus, — Haller.) 
— This  name  is  by  most  authorities  applied  to  the  common  trunk  here 
recognised  as  the  axis.  The  artery  passes  directly  upwards  resting 
on  the  longus  colli  muscle,  and,  after  a short  course,  bends  inwards  and 
downwards,  behind  the  sheath  of  the  large  cervical  vessels,  and  also 
behind  the  sympathetic  nactfe  (the  middle  cervical  ganglion  of  which, 
when  present,  often  rests  upon  the  vessel).  The  artery  now  makes 
another  curve  in  the  opposite  direction  to  the  former  one,  and  is  dis- 
* “ Researches,”  &.C.,  vol.  i.  p.  301. 
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tributed  to  the  under  surface  of  the  thyroid  body.  Its  branches  com- 
municate freely  with  tliose  of  the  superior  thyroid  artery  (an  offset 
from  the  external  carotid),  and  with  the  corresponding  artery  of  the 
other  side. 

The  inferior  thyroid  artery  usually  supplies  a laryngeal  branch  of 
irregular  size,  which  ascends  on  the  trachea  to  the  back  of  the  larynx, 
and  is  distributed  to  the  muscles  and  mucous  membrane  in  that  situa- 
tion. It  also  gives  oft’  tracheal  branches  which  I'amify  over  the 
trachea,  upon  which  they  anastomose  below  with  the  bronchial 
arteries.  Other  small  branches  are  supplied  to  the  oesophagus,  and 
one  or  more  descend  upon  the  trachea  into  the  chest. 

Peculiarities. — ^The  inferior  thyroid  artery  occasionally  arises  as  an  independent 
branch — generally  from  the  subclavian  artery,  and  rarely  from  the  common 
carotid  or  the  vertebral. 

This  artery  is  often  smaller  than  usual,  or  it  may  be  entirely  wanting  on  one  or 
both  sides, — ^the  deficiencies  being  generally  compensated  for  by  an  enlargement 
of  one  or  both  suj)erior  thyroid  arteries.  On  the  contrary,  one  or  both  inferior 
thyroid  arteries  are  sometimes  larger  than  usual  when  the  superior  arteries  are 
small.  Instances  have  occurred — very  rarely,  however, — of  the  presence  of  two 
inferior  thyroid  arteries,  one  passing  over  the  common  carotid  artery. 

In  this  place  may  be  noticed,  in  connexion  with  the  peculiarities  of  the  inferior 
thyroid  arteries,  that  there  is  sometimes  found  an  additional  artery  for  the  thyroid 
body,  which  has  been  named  the  lowest  thyroid  artery  (thyroidea  ima,  of  Neubauer 
and  Erdmann).  This  artery  usually  arises  from  the  innominate  trunk,  but  in  rare 
instances  has  been  observed  to  come  from  the  right  common  carotid  artery,  or 
from  the  aorta  itself  It  is  of  very  different  size  in  different  cases,  and  compen- 
sates in  various  degrees  for  deficiencies  or  absence  of  the  other  thyroid  arteries. 
This  unusual  thyroid  artery  ascends  to  its  destination  in  front  of  the  trachea,  and 
its  existence  would  therefore  complicate  the  operation  of  tracheotomy. 

The  ascending  cervical  artery  (ramus  thyreoidae  adscendens, — Haller ;)  [a.  cervi- 
calis  ascendens].  At  the  point  where  the  mferior  thyroid,  changing  its  direction, 
turns  inwards  behind  the  carotid  artery,  a small  branch  thus  named  arises  from 
it  and  proceeds  upwards,  close  to  the  phrenic  nerve,  on  the  line  of  separation 
between  the  scalenus  anticus  and  rectus  anticus  major,  giving  branches  (muscular) 
to  these  muscles,  and  a few  which  pass  transversely  outwards  across  the  neck. 
These  muscular  branches  communicate  with  others  sent  outwards  from  the  verte- 
bral artery.  To  the  spinal  canal  the  ascending  cervical  artery  sends  one  or  two 
branches  (spinal  branches'),  which  enter  the  intervertebral  foramina  along  the  cer- 
vical nerves,  and  assist  in  supplying  the  bodies  of  the  vertebrar,  the  spinal  cord, 
and  its  membranes. 

Peculiarities. — The  ascending  cervical  artery  is  occasionally  derived  from  the 
subclavian  artery  or  from  one  of  the  branches  of  that  vessel,  as  from  the  trans- 
verse cervical,  or  the  suprascapular,  or  from  the  trunk  common  to  those  two 
arteries. 

It  is  sometimes  much  larger  than  usual,  and  takes  the  place  of  the  occipital 
artery,  a branch  of  the  external  carotid.  A branch  of  the  ascending  cervical  not 
unfrequently  compensates  for  a small  profunda  cervicis  artery. 

SUPRASCAPULAR  ARTERY. 

The  suprascapular  arterij,^^  (ramus  transversus  scapularis, — Haller), 
[a.  transversa  scapulte]  a smaller  vessel  than  the  succeeding  branch, 
the  transverse  cervical,  arises  almost  constantly  from  the  thyroid  axis, 
and  runs  from  within  outwards  deeply  at  the  root  of  the  neck.  At 
first  it  descends  obliquely  towards  the  clavicle,  resting  upon  the  sca- 
lenus anticus,  and  covered  by  the  sterno-mastoid  muscle;  then  crosses 
the  subclavian  artery,  and  continues  transversely  outwards  behind  and 
parallel  with  the  clavicle  and  subclavius  muscle,  and  below  the  pos- 
terior belly  of  the  omo-hyoid  muscle.  At  the  outer  side  of  the  neck, 
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this  artery  approaches  the  upper  margin  of  the  scapula;  and  here, 
under  cover  of  the  trapezius  muscle,  it  runs  downwards  with  the 
suprascapular  nerve  towards  the  notch  at  the  root  of  the  coracoid 
process  in  the  upper  border  of  the  scapula.  At  this  point  the  nerve 
usually  passes  beneath  the  ligament  stretched  across  the  notch,  whilst 
the  artery  turns  over  it  to  enter  the  supraspinous  fossa  ; where,  lying 
close  to  the  bone,  it  gives  off  branches  which  ramify  in  the  supraspi- 
nous fossa,  beneath  the  supraspinatus  muscle,  and  sends  a small  com- 
municating branch  into  the  subscapular  fossa. 

Peculiarities. — The  suprascapular  artery  has  in  some  cases  been  observed  to 
spring  directly  from  the  subclavian,  or  to  arise  from  that  vessel  by  a common 
trunk  with  the  transverse  cervical,  or  more  rarely  with  the  internal  mammary.  It 
has  been  even  found  to  proceed  from  the  a.villary  artery,  and  from  the  sub- 
scapular branch  of  that  vessel. 

Branches. — At  the  root  of  the  neck,  whilst  under  cover  of  the 
sterno-mastoid,  the  suprascapular  artery  gives  off  a small  branch 
which  runs  inwards  through  the  attachment  of  that  muscle,  and  sup- 
plies it.  In  its  course  across  the  neck,  the  artery  sends  small  unnamed 
branches  to  the  adjacent  muscles. 

It  also  gives  a supra-acramial  branch,  which  passes  obliquely  downwards  through 
the  attachment  of  the  trapezius  to  reach  the  cutaneous  surface  of  the  acromion, 
on  which  it  ramifies,  anastomosing  with  offsets  from  the  acromial  thoracic  artery. 

As  the  artery  passes  over  the  notch  of  the  scapula,  a small  branch  arises  from 
it,  and  turns  forwards  over  the  neck  of  the  bone  to  enter  the  subscapular  fossa, 
where  it  ramifies  beneath  the  subscapular  muscle,  and  anastomoses  with  the 
posterior  scapular  and  subscapular  arteries.  After  having  given  off  this  branch, 
the  artery  enters  the  supraspinous  fossa  and  ramifies  between  the  bone  and  the 
supraspinatus  muscle,  to  which  it  is  chiefly  distributed. 

The  suprascapular  artery  also  supplies  branches  to  the  bone  and  to  the 
shoulder-joint;  and  sends  downwards  a communicating  branch,  which  descends 
close  upon  the  neck  of  the  scapula,  between  the  glenoid  cavity  and  the  spine  of 
that  bone  and  beneath  the  acromion  process,  in  order  to  reach  the  infraspinous  fossa, 
and  join  with  the  dorsal  branch  of  the  subscapular  artery. 

TRANSVERSE  CERVICAL  ARTERY. 

The  transverse  cervical  artery, [a.  Iransversa  colli,]  the  third  branch 
of  the  thyroid  axis,  passes  outwards  a short  distance  above  the  cla- 
vicle, and  therefore  higher  than  the  suprascapular  artery.  It  crosses 
over  the  scaleni  muscles  and  the  brachial  nerves, — sometimes  passing 
through  the  divisions  of  the  latter.  Beneath  the  anterior  margin  of 
the  trapezius,  and  near  the  outer  edge  of  the  levator  anguli  scapulse, 
it  divides  into  two  branches,  the  superficial  cervical,  and  the  posterior 
scapular.  The  transverse  cervical  artery  lies  deeply  in  its  entire 
course ; being  covered  by  (besides  the  platysma  and  the  fascia)  the 
sterno-mastoid,  the  omo-hyoid,  and  the  trapezius  muscles.  Its  terminal 
branches  are  the  two  following : — 

The  superficial  cervical  (superficialis  cervicis)  ascends  beneath  the  anterior  border 
of  the  trapezius,  and  distributes  branches  to  the  trapezius,  levator  anguli  scapulcE, 
and  stemo-mastoid  muscles,  as  weU  as  to  the  cervical  glands  and  the  integuments 
in  the  interval  between  those  muscles. 

The  descending  or  posterior  scapular  branch,  [a.  posterior  scapulae,]  fig.  243,  b, 
which  may  be  considered  the  continuation  of  the  transverse  cervical,  passes 
backwards  to  the  posterior  angle  of  the  scapula  under  cover  of  the  levator  anguli 
scapulae,  and  then  changing  its  direction,  runs  downwards  beneath  the  rhomboidei 
muscles  and  the  base  of  the  scapula,  as  far  as  the  inferior  angle  of  that  bone.  It 
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anastomoses  freely  on  both  sides  of  the  scapula  with  the  divisions  of  the  supra- 
scapular and  the  subscapular  arteries;  and  supplies  branches  to  the  rhomboidei, 
serratus  inagnus,  and  latissimus  dorsi,  communicating  at  the  same  time  with  the 
posterior  muscular  branches  of  some  of  the  intercostal  arteries. 

PECULIARITIES  IN  THE  TRANSVERSE  CERVICAL  ARTERY, 
AND  ITS  BRANCHES. 

The  frequent  varieties  which  occur  in  the  arrangement  of  the  transverse  cer- 
vical artery  and  its  two  branches,  have  occasioned  them  to  be  very  differently 
described  and  named  by  different  anatomists. 

The  condition  above  noticed  is  that  most  commonly  met  with, — viz.,  that  the 
transverse  cervical  artery  is  the  third  branch  given  off  by  the  thyroid  axis,  and 
divides  near  the  levator  anguli  scapulse  into  the  superficial  cervical  and  the  pos- 
terior scapular  arteries. 

In  a number  of  cases,  however,  so  great  as  to  have  been  regarded  by  some  as 
representing  the  ordinary  condition,  the  superjkial  cervical  portion  of  the  artery 
only  is  derived  from  the  thyroid  axis,  whilst  the  posterior  scapular  arises  as  a sepa- 
rate vessel  from  the  subclavian  artery,  most  commonly  beyond  the  scalenus 
muscle. 

In  a third  class  of  cases,  not  nearly  so  common,  the  vessel  derived  from  the 
thyroid  axis  is  very  small,  and  represents  only  in  part  the  superficial  cervical 
artery ; whilst  a large  vessel  arising  from  the  third  part  of  the  subclavian  divides 
near  the  levator  anguli  scapulae  into  two  branches,  of  which  one  ascends  and 
represents  the  remaining  and  larger  portion  of  the  superficial  cervical  artery, 
whilst  the  other  forms  the  posterior  scapular. 

The  transverse  cervical  artery  is  sometimes  derived  directly  from  the  subcla- 
vian, or  it  arises  from  that  vessel  in  common  with  the  suprascapular,  or  occa- 
sionally with  that  and  the  internal  mammary  artery  also.  When  the  transverse 
cervical  artery  arises  separately  from  the  subclavian  artery,  its  place  of  origin 
may  be  beneath  or  even  beyond  that  muscle.  The  transverse  cervical  artery 
sometimes  gives  off  the  ascending  cervical. 

When  the  superficial  cervical  is  separated  from  the  posterior  scapular,  it  some- 
times arises  from  other  sources  than  the  thyroid  axis,  as  from  the  suprascapular, 
or  the  subclavian. 

The  posterior  scapular  was  observed,  when  derived  from  the  subclavian  as  a 
separate  branch,  (a  very  common  arrangement,  it  will  be  remembered,)  to  take 
its  origin  beyond  the  scalenus  in  more  than  two-thirds  of  a considerable  number 
of  cases,  and,  in  less  than  one-third,  beneath  that  muscle ; in  one  case  only  did 
it  arise  to  the  inner  side  of  the  muscle. 

INTERNAL  MAMMARY  ARTERY. 

The  internal  mammary  artery,  (fig.  241,’’’)  [a.  mammaria  interna], 
remarkable  for  its  length  and  the  number  of  its  branches,  arises  from  the 
under  side  of  the  subclavian,  opposite  to  the  thyroid  axis.  It  runs  for- 
wards and  downwards  behind  the  clavicle,  to  reach  the  inner  surface  of 
the  cartilage  of  the  first  rib,  lying  between  it  and  the  sac  of  the  pleura; 
from  this  point  it  inclines  a little  inwards  for  a short  space,  and  then 
descends  vertically  behind  the  costal  cartilages,  a short  distance  from 
the  border  of  the  sternum,  as  far  as  to  the  interval  between  the  sixth 
and  seventh  costal  cartilages,  where  the  internal  mammary  artery  is 
considered  to  end,  by  dividing  into  two  branches.  One  of  the  branches 
into  which  the  artery  divides  (musculo-phrenic)  inclines  outwards, 
along  the  margin  of  the  thorax ; whilst  the  other,  under  the  name 
superior  epigastric,  continues  in  the  original  direction  of  the  trunk, 
onwards  to  the  abdomen. 

Covered  at  its  origin,  like  the  other  large  branches  of  the  sub- 
clavian artery,  by  the  internal  jugular  vein,  the  internal  mammary 
soon  passes  behind  the  subclavian  vein,  and  is  crossed  in  front  by  the 
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phrenic  nerve,  which  is  between  the  vein  and  the  artery.*  In  the 
chest  it  has  at  first  the  costal  cartilages  and  the  internal  intercostal 
muscles  before,  and  the  pleura  behind ; but  lower  down  it  lies  between 
the  cartilages  and  the  triangularis  sterni  muscle — the  muscle  sepa- 
rating the  vessel  from  the  pleura. — This  artery  has  two  companion 
veins,  which,  however,  are  united  into  a single  venous  trunk  at  the 
upper  part  of  the  chest. 

Peculiarities. — The  internal  mammary  is  occasionally  found  connected  at  its 
origin  with  the  thyroid  axis,  or  with  the  scapular  arteries — ^these  being  detached 
from  the  thyroid.  It  occasionally  springs  from  the  second  or  third  part  of  the  sub- 
clavian arte^  (the  latter  being  the  more  frequent  position  of  the  two).  The 
internal  mammary  is  very  rarely  transferred  away  from  the  subclavian  to  another 
artery.  The  axillary,  the  innominate,!  and  the  aorta,  have  been  found  to  give 
origin  to  it.  Of  each  of  the  last  two  changes  but  a single  example  has  been 
recorded. 

BRANCHES  OF  THE  INTERNAL  MAMMARY  ARTERY. 

The  branches  of  this  long  artery  are  numerous,  and  are  chiefly 
distributed  to  the  walls  of  the  chest  and  abdomen. 

The  superior  phrenic  or  comes  nei-vi  phrcnici,  a very  slender  branch,  arises  high 
in  the  chest,  and  descends  with  the  phrenic  nerve  (as  its  name  implies)^  betw'een 
the  pleura  and  the  pericardium,  to  the  diaphragm,  in  which  it  is  distributed, 
anastomosing  with  the  other  phrenic  branches  derived  from  the  musculo-phienic 
division  of  the  internal  mammary  artery,  and  with  the  inferior  phrenic  arteries 
which  come  from  the  abdominal  aorta. 

The  mediastinal  or  thymic  branches,  [a.  mediastinicEe  s.  thymicae,]  of  very  small 
size,  ramify  in  the  cellular  tissue  of  the  anterior  mediastinum,  and  supply  the 
remains  of  the  thymus  body,  which,  when  in  fuR  development,  receives  its  prin- 
cipal branches  from  the  internal  mammary  artery.  Pericardiac  branches  are 
given  off  directly  to  the  upper  part  of  the  pericardium,  the  lower  part  of  which 
receives  some  from  the  musculo-phrenic  division.  Branches,  named  sternal, 
are  also  supplied  to  the  triangularis  sterni  muscle  and  to  both  surfaces  of  the 
sternum. 

The  anterior  intercostal  arteries,  [a.  intercostales  ant.]  two  in  each  space,  arise 
from  the  internal  mammary,  either  separately  or  by  a trunk  common  to  the  two, 
which  soon  divides.  The  arteries  pass  outwards,  at  first  between  the  pleura  and 
the  internal  intercostal  muscles,  and  afterwards  between  the  two  layers  of  inter- 
costal muscles ; they  lie  one  near  the  upper,  and  one  near  the  lower  rib  in  each 
of  the  upper  five  or  six  intercostal  spaces,  and  inosculate  with  the  corresponding 
intercostal  branches  derived  from  the  aortic  intercostals.  These  branches  supply 
the  intercostal  and  pectoral  muscles,  and  give  some  offsets  to  the  mamma  and 
integument. 

The  anterior  or  perforating  branches,  [rami  perforantes]  pass  forwards  from  the 
internal  mammary  artery  through  from  four  to  six  intercostal  spaces,  and  turning 
outwards  ramify  partly  in  the  pectoralis  major,  and  partly  in  the  mtegument  on 
the  front  of  the  chest.  Some  of  these  perforating  branches  (those  placed  nearest 
to  the  organ)  supply  the  mammary  gland,  and  in  the  female  they  are  of  compara- 
tively large  size,  especially  during  lactation;  and  some  offsets  ramify  on  the 
sternum  and  on  the  articulations  of  that  bone  with  the  cartilages  of  the  ribs. 

The  musculo-phrenic  artery,  [a.  musculo-phrenica]  the  outer  of  the  two  branches 
into  which  the  internal  mammary  artery  divides,  inclines  downwards  and  out- 
wards behind  the  cartilages  of  the  false  ribs,  perforating  the  attachment  of  the 
diaphragm  at  the  eigth  or  ninth  rib,  and  becoming  gradually  reduced  in  size  as  it 
reaches  the  last  intercostal  space.  It  gives  branches  backwards  into  the  dia- 
phragm; others,  which  pass  outwards  to  form  the  anterior  intercostals  of  each 
space,  and  are  disposed  precisely  like  those  which  are  derived  higher  up  from 
the  internal  mammary  itself;  and  some  which  descend  mto  the  abdorain^  mus- 

* The  nerve  has  been  observed  in  front  of  the  vein, 
t Erdmann,  loc.  citat.  p.  37. 
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cles.  Each  of  these  sets  of  branches  anastomose  with  those  derived  from  other 
sources  and  distributed  to  the  same  parts. 

The  superior  epigastric  artery,  [a.  epigastrica  sup.]  the  abdominal  division  of  the 
internal  mammary,  continues  hr  the  direction  of  that  artery,  and  descends  be- 
hind the  seventh  costal  cartilage  to  gain  the  wall  of  the  abdomen,  in  which  it 
lies  behind  the  rectus,  between  the  muscle  and  its  sheath.  From  this  artery, 
branches  are  furnished  to  the  upper  part  of  the  rectus,  and  anastomose  with  the 
ascending  ramifications  of  the  epigastric  artery,  a branch  of  the  e.xternal  iliac. 
Small  vessels  are  likewise  supplied  to  the  broad  muscles  of  the  belly,  and  to  the 
skin : some  are  distributed  to  the  diaphragm,  and  one  runs  forwards  upon  the 
side  and  front  of  the  xiphoid  cartilage,  where  it  anastomoses  with  that  of  the 
opposite  side. 

Unusual  branches. — The  internal  mammary  artery  occasionally  gi'J'fes  origin  to 
the  suprascapular;  or  furnishes  a bronchial  artery.  An  unusual  branch  has  also 
been  observed  descending  vertically  from  the  artery  at  the  side  of  the  thorax,  and 
crossing  the  middle  of  a few  of  the  ribs,  on  their  inner  surface,  in  contact  with 
the  pleura. 

SUPERIOR  INTERCOSTAL  ARTERY. 

The  superior  intercostal  artertf*  [a.  inlercostalis  sup.  s.  truncus  costo- 
cervicalis]  generally  arises  from  the  upper  and  back  part  of  the  sub- 
clavian, under  the  anterior  scalenus  muscle  on  the  right  side,  and 
immediately  at  the  inner  side  of  the  muscle  on  the  left  side.  Taking 
its  course  backwards,  it  speedily  gives  off  the  deep  cervical  branch 
(profunda  cervicis),  and  bends  backwards  and  downwards  in  front  of 
the  neck  of  the  first,  or  first  two  ribs,  and  ends  in  the  first  or  second 
intercostal  space.  On  the  neck  of  the  first  rib,  the  artery  is  situated 
on  the  outer  side  of  the  first  dorsal  ganglion  of  the  sympathetic  nerve. 
In  the  first  intercostal  space  the  superior  intercostal  artery  gives  an 
intercostal  branch  similar  in  course  and  distribution  to  the  aortic 
intercostals ; in  the  second  intercostal  space,  the  branch  usually  joins 
■with  one  from  the  first  aortic  intercostal.  The  intercostal  vessel  sends 
backwards  a small  offset  to  the  posterior  spinal  muscles,  and  also  a 
small  one  through  the  corresponding  intervertebral  foramen  to  the 
spinal  cord  and  its  membranes. 

Peculiarities. — The  place  of  origin  of  the  superior  intercostal  artery  is  occa- 
sionally moved  to  the  inner  side  of  the  scalenus  anticus  on  the  right  side.  At  the 
left  side  it  has  that  position  in  a majority  of  cases;  but  is  never,  as  far  as  our 
observation  extends,  moved  in  the  opposite  direction — to  the  outer  side  of  the 
muscle.  It  has  been  found,  very  rarely,  however,  to  proceed  from  the  vertebral 
artery,  or  from  the  thyroid  axis.  In  a few  instances  the  intercostal  artery  was 
observed  to  pass  between  the  necks  of  one  or  two  ribs  ajad  the  corresponding 
transverse  processes  of  the  dorsal  vertebra ; and  in  one  case,  after  arising  from  the 
vertebral  artery,  it  descended  through  the  foramen  in  the  transverse  process  of  the 
last  cervical  vertebra,  and  then  continued,  as  in  the  cases  just  menfioned,  between 
the  necks  of  the  ribs  and  the  contiguous  transverse  processes  of  the  vertebrae  of 
the  back.  This  intercostal  artery  is  sometimes,  though  very  rarely,  wanting. 

DEEP  CERVICAL  ARTERY. 

The  deep  cervical  branclP”  (profunda  cervicis)  often  described  as  a 
separate  branch  from  the  subclavian,  arises  in  most  cases  (13  out  of 
14)  from  the  superior  intercostal.  Resembling  the  posterior  branch 
of  an  aortic  intercostal  artery,  it  generally  passes  backwards  in  the 
interval  between  the  transverse  process  of  the  last  cervical  vertebra 
and  the  first  rib,  to  reach  the  posterior  aspect  of  the  neck.  Here  it 
ascends  in  the  interval  between  the  transverse  and  spinous  processes, 
as  higli  as  the  second  vertebra,  under  cover  of  the  complexus  muscle, 
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between  it  and  the  semi-.spinalis  colli.  To  these  and  other  contiguous 
muscles  it  furnishes  ramifications.  Some  of  the  branches  communicate 
with  those  given  outwards  by  the  vertebral  artery,  whilst  others 
ascend  to  anastomose  with  the  cervical  branch  (princeps  cervicis)  of 
the  occipital  artery. 

Peculiarities. — The  deep  cervical  artery  occasionally  takes  its  course  backwards 
between  the  last  two  cervical  vertebra.  In  several  instances  among  a large 
number  in  which  the  condition  of  this  artery  was  noted,  it  was  observed  to  arise 
from  the  intercostal  within  the  thorax,  and  to  proceed  backwards  below  the  first 
rib  and  the  transverse  process  supporting  it ; and  even,  but  with  much  less  fre- 
quency, below  the  second  rib  and  transverse  process.  It  has  likewise  been  seen 
between  the  rib  and  transverse  process  in  passing  backwards. 

The  place  of  origin  is  occasionally  changed.  In  one  case  in  twenty  the  deep 
cervical  arose  from  the  subclavian,  either  beneath  the  anterior  scalenus  muscle  or 
at  its  inner  side : and,  in  a small  number  of  cases,  the  posterior  scapular  artery 
was  the  source  from  which  it  was  derived. 

The  deep  artery  of  the  neck  is  not  unfrequently  small,  the  deficiency  being 
compensated  for  by  an  additional  branch.  In  most  cases,  this  supplementary 
artery  was  observed  to  take  origin  from  the  ascending  cervical  (a  branch  of  the 
inferior  thyroid)  which  turned  backwards  beneath  the  transverse  process  of  the 
third  cervical  vertebra,  and  supplied  the  defect  at  the  upper  part  of  the  neck. 
This  additional  artery  has  likewise  been  seen  to  arise  from  the  superior  intercostal 
(as  well  as  the  ordinary  profmrda) ; and  more  rarely  from  the  posterior  scapular, 
or  the  inferior  thyroid. 

AXILLARY  ARTERY. 

The  axillary  artery  [(fig.  242)  a.  axillaris],  that  part  of  the  artery  of  the 
upper  limb  which  intervenes  between  the  subclavian  and  the  brachial 
portions,  lies  obliquely  upon  the  upper  and  lateral  part  of  the  thorax, 
extending  from  the  outer  border  of  the  first  rib  to  the  lower  margin  of  the 
tendons  of  the  latissimus  dorsi  and  teres  major  muscles.  In  this  course 
it  passes  through  the  axilla  or  axillary  space,  and  its  direction  varies 
with  the  position  of  the  limb:  when  the  arm  hangs  freely  by  the  side, 
the  vessel  describes  a curve  having  its  concavity  towards  the  chest; 
when  the  arm  is  at  right  angles  with  the  trunk,  the  vessel  is  nearly 
straight,  and  if  the  limb  be  still  more  elevated,  the  concavity  of  the 
curve  described  by  the  vessel  is  directed  upwards. 

This  artery  is  deeply  seated,  except  tow'ards  its  termination,  near 
the  floor  or  base  of  the  axillary  space,  where  it  approaches  the  surface, 
and  on  the  inner  side  is  covered  only  by  the  skin  and  fascia;  and  here 
(in  the  armpit)  the  flow  of  blood  through  the  artery  may  be  controlled 
with  the  finger.  In  order  to  stop  the  circulation,  the  pressure  should 
be  directed  outwards,  as  the  vessel,  after  leaving  the  thorax,  where  it 
is  close  to  the  second  rib,  lies  to  the  inner  side  of  the  humerus. 

In  front,  the  axillary  artery  is  covered,  after  having  passed  below 
the  clavicle,  by  the  pectoral  muscles,  (the  greater  pectoral  muscle 
lying  over  it  in  the  w'hole  of  its  course,  and  the  smaller  muscle  crossing 
over  the  middle  of  the  vessel)  and  beneath  those  muscles  by  the  costo- 
coracoid  membrane  with  the  thin  fascia  continued  from  it,  and  by  the 
subclavius  muscle.  On  the  side  of  the  chest  the  vessel  is  immediately 
in  contact  with  the  serratus  magnus,  which  is  to  its  inner  side;  and 
after  reaching  the  arm,  it  rests  against  the  subscapular  muscle, 
the  latissimus  dorsi,  and  teres  major,  (the  muscles  being  behind  the 
vessel);  and  has  before  it,  and  to  the  outer  side,  the  coraco-brachialis 
muscle.  Towards  its  lower  end  the  artery  is  covered,  on  its  inner 
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side,  only  by  the  integument  and  fascia,  exclusive  of  the  vein  and 
nerves,  the  position  of  which  is  now  to  come  under  consideration. 

The  axUhirij  vein  lies  in  a great  measure  in  front  of  the  artery  with 
an  inclination  to  the  inner  or  thoracic  side.  The  vein  is  immediately 
in  contact  with  the  fascia  continued  from  the  costo-coracoid  membrane 
over  the  vessels  and  nerves;  the  fascia  is,  in  fact,  adherent  to  it.  Two 
small  veins  in  some  instances  run  along  the  surface  of  the  artery  in 
the  manner  of  venae  comites.  The  cephalic  vein  crosses  over  the 
artery  near  its  upper  end  to  terminate  in  the  axillary  vein;  and  some 
veins  from  the  neio;hbourin<T  muscles  will  likewise  be  found  crossing 
it  in  the  same  way. 

JVerves. — At  the  upper  part  of  the  axilla  the  brachial  nerves  lie  to 
the  outer  side  of  the  artery;  about  the  middle  of  the  space  the  plexus 
of  nerves  surrounds  the  artery,  the  roots  of  the  median  nerve  crossing 
before  the  vessel,  and  immediately  in  contact  with  it.  Below  this,  the 
nerves  emanating  from  the  plexus  are  placed  at  different  sides  of  the 
artery,  and  the  position  they  bear  to  the  vessel  may  be  stated  as  fol- 
low^s,  viz.,  behind  it,  the  circumflex  and  musculo-spiral ; to  its  inner 
side,  the  ulnar  and  two  internal  cutaneous ; to  the  outer  side,  the  ex- 
ternal cutaneous  and  median.  The  external  cutaneous  and  the  circum- 
flex nerves  leave  the  artery  in  the  axilla,  and  at  the  lower  part  of  the 
space  or  in  the  armpit  the  median  nerve  is  commonly  before  the  vessel; 
and  in  an  operation,  that  nerve  would  serve  as  a guide  to  the  position 
of  the  artery.  It  might  be  distinguished  from  the  other  large  nerves 
(ulnar  and  musculo-spiral)  by  the  circumstance  of  its  being  the  nearest 
to  the  pectoral  muscle. 

THE  AXILLARY  SPACE. 

The  axilla  or  axillary  space,  through  which  the  artery  passes,  is  somewhat  of  a 
pyramidal  form,  the  summit  or  apex  being  above,  at  the  interval  between  the  in- 
sertions of  the  scaleni  muscles,  and  the  base  below,  closed  in  by  the  layer  of 
fascia  stretched  across  between  the  lower  borders  of  the  pectoralis  major  and 
latissimus  dorsi  muscles.*  This  space  is  bounded  in  front  by  the  pectoralis  major 
and  pectoralis  minor,  the  latter  forming  only  a narrow  part  of  the  anterior  wall, 
which  is  completed  above  and  below  it  by  the  pectoralis  major.  The  posterior 
boundary  is  formed  by  portions  of  the  latissimus  dorsi,  teres  major,  and  subscapular 
muscles.  On  the  inner  side,  the  space  is  bounded  by  the  serratus  magnus,  which 
is  spread  over  the  side  of  the  thorax;  and  on  the  outer  side  by  the  subscapidar, 
the  coraco-brachialis  and  biceps  muscles,  which  lie  on  the  humerus.  The  ante- 
rior and  posterior  boundaries  are  at  a considerable  distance  from  each  other  upon 
the  thorax,  but  they  converge  towards  the  arm,  so  that  the  axilla  becomes  nar- 
rower in  that  direction. 

Through  the  space  thus  circumscribed,  the  axillary  artery,  accompanied  by  the 
axillary  vein  and  the  brachial  plexus  of  nerves,  and  invested  with  a thin  fascia, 
extends,  from  apex  to  base,  along  the  outer  and  narrower  side  of  the  axilla,  and 
is  placed  nearer  to  the  anterior  than  the  posterior  wall.  At  the  fore  part  of  the 
axilla,  in  contact  with  the  pectoral  muscles,  lie  the  thoracic  branches  of  the  main 
vessel;  at  the  back  part  is  the  large  subscapular  branch;  and  it  is  only  at  the  inner 
side,  towards  the  thorax,  that  large  blood-vessels  do  not  occur.  In  the  space  are 
contained,  besides  the  axillary  vessels  and  the  large  nerves,  a considerable 
number  of  lymphatic  glands  and  also  much  loose  cellular  membrane,  which 
facilitates  the  movements  of  the  scapula  and  its  muscles  on  the  side  of  the  chest. 

* The  lower  part  of  the  axilla  is  sometimes  crossed  by  a band  of  muscular  fibres. 
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The  most  important  peculiarity  in  the  tr 
off  a much  larger  branch  than  usual, — an 
arrangement  which  has  been  observed  in 
one  case  in  every  ten.  In  one  set  of  cases, 
this  large  branch  formed  one  of  the  arteries 
of  the  fore-arm ; most  frequently  the  radial 
(about  1 in  33),  sometimes  the  ulnar  (1  in 
72),  and,  rarely,  the  interosseous  artery  (1 
in  506).  In  another  set  of  cases,  the  large 
branch  gave  origin  to  the  subscapular,  the 
two  circumflex,  and  the  two  profunda  arte- 
ries of  the  arm;  but  sometimes  only  one 
of  the  circumflex,  or  again,  only  one  of  the 
deep  humeral  arteries  arose  from  the  com- 
mon trunk.  In  this  second  class  of  cases 
the  divisions  of  the  brachial  plexus  sur- 
round the  common  trunk  of  the  branches 
instead  of  the  main  vessel. 

BRANCHES  OF  THE  AXILLARY 
ARTERY. 

The  axillary  artery,  fig.  242,^ 
gives  off  several  branches,  which 
supply  the  neighbouring  structures. 
They  consist  of  the  branches  fur- 
nished to  the  muscles  on  the  chest 
(external  thoracic) ; a large  branch 
to  the  shoulder  (subscapular) ; and 
two  to  the  upper  part  of  the  arm 
(anterior  circumflex  and  posterior 
circumflex).  The  branches  are  not 
constant  in  their  number,  size,  or 
mode  of  origin. 

External  thoracic  branches.-^hese 
branches  vary  much  in  number ; but, 
after  the  method  of  Haller,*  four  are 
usually  described. 

The  superior  thoracic'^  artery  (thoracica 
supreraa : prima — Haller)  a branch  of  in- 
considerable size,  arises  just  above  the 
border  of  the  pectoralis  minor,  from  the 
axillary  artery  itself,  or,  perhaps,  as  fre- 
quently from  its  next  branch,  the  acromial 
thoracic.  It  inclines  forwards  and  inwards, 
getting  between  the  pectoral  muscles,  to 
which  it  is  distributed ; some  of  its  branches 
anastomose  with  those  of  the  internal  mam- 
mary and  intercostal  arteries  in  the  first 
and  second  intercostal  spaces. 

The  acromial-thoracic  artery  (ar.  thoracica 
humeraria:  acromialis — HaUer),"  arises 
from  the  fore  part  of  the  axillary  artery, 
being  rather  a large,  and  by  far  the  most 
constant  of  the  thoracic  branches.  It  pro- 
jects forwards  at  the  upper  border  of  th 


of  this  vessel,  consists  in  its  giving 
[Fig.  242. 


The  axillary  and  brachial  artery,  with  their 
branches.  1.  The  deltoid  muscle.  2.  The  bi- 
ceps. 3.  The  tendinous  process  given  off  from 
the  tendon  of  the  biceps,  to  the  deep  fascia  of 
the  fore-arm.  Itis  this  process  which  separates 
the  median  basilic  vein  from  the  brachial  ar- 
tery. 4.  The  outer  border  of  the  brachialis 
amicus  muscle.  5.  The  supinator  longus.  6. 
The  coraco-brachialis.  7.  The  middle  portion 
of  the  triceps  muscle.  8.  Its  inner  head  9. 
The  axillary  artery.  10.  The  brachial  artery ; — 
a dark  line  marks  the  limit  between  these  two 
vessels.  11.  The  thoracica  acromialis  artery 
dividing  into  its  three  branches;  the  number 
rests  upon  the  coracoid  process.  12.  The 
superior  and  long  thoracic  arteries.  13. 
The  serratus  magnus  muscle.  14.  The  sub- 
scapular artery.  The  posterior  circumflex  and 
thoracica  axillaris  branches  are  seen  in  the 
figure  between  the  inferior  thoracic  and  sub- 
scapular.  The  anterior  circumflex  is  observed, 
between  the  two  heads  of  the  biceps,  crossing 
the  neck  of  the  humerus.  15.  The  superior 
profunda  artery.  16.  The  inferior  prolunda. 
17.  The  anastoraotica  inosculating  inferiorly 
with  the  anterior  ulnar  recurrent.  18.  The 
termination  of  the  superior  profunda,  in- 
osculating with  the  radial  recurrent  in  the 
interspace  between  the  brachialis  anticus  and 
supinator  longus. — W.] 

le  pectoralis  minor,  and  soon  divides 
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into  branches,  which  take  opposite  directions.  One  set  inclines  inwards  to  the 
thora.x,  and  the  other  outwards  to  the  acromion,  whence  the  vessel  derives  its 
name.  The  thoracic  branches  are  two  or  three  in  number,  and  are  distributed 
to  the  serratus  magnus  and  pectoral  muscles,  their  e.xtreme  ramihcations  com- 
municating with  those  of  the  other  thoracic  branches,  as  well  as  with  the  inter- 
costal branches  of  the  internal  mammary  artery.  The  acromial  branches  incline 
outwards,  and  subdivide  into  a descending  and  transverse  set.  The  latter  proceed 
towards  the  acromion,  and  are  distributed  partly  to  the  deltoid  muscle ; whilst 
others,  upon  the  upper  surface  of  that  process,  maintain  an  anastomosis  with 
branches  of  the  suprascapular  and  posterior  circumilex  arteries.  A descending 
branch  passes  down  in  the  interval  between  the  pectoralis  major  and  deltoid, 
accompanying  the  cephalic  vein  and  ramifying  in  both  muscles. 

The  long  thoracic  artery  (thoracica  altera  major  sive  longior, — Haller),  is  di- 
rected downwards  and  inwards,  along  the  lower  border  of  the  pectoralis  minor, 
and  is  distributed  to  the  mamma,  (hence  it  has  been  called  external  mammary,)  to 
the  serratus  and  pectoral  muscles,  and  anastomoses  with  the  external  branches 
of  the  intercostal  arteries.  This  vessel  sometimes  arises  with  the  acromial,  and 
occasionally  with  the  subscapular. 

The  alar  thoracic  branch  (alaris,  ultima  thoracicarum, — Haller),  when  it  exists, 
for  it  appears  to  be  generally  wanting,  and  its  place  to  be  supplied  by  branches 
from  the  thoracic  and  subscapular  arteries,  is  a very  small  vessel.  It  is  distributed 
to  the  lymphatic  glands  and  cellular  tissue  in  the  axilla. 

SUBSCAPULAR  ARTERY. 


Fig.  243. 


The  subscapular' * (scapularis  inferior  aut  infrascapularis, — Haller),  is  the  largest 
branch  given  off  by  the  axillary  artery.  It  arises  from  that  vessel,  close  by 
the  lower  border  of  the  subscapular  muscle,  along  which  it  proceeds  downwards 
and  backwards,  soon  becoming  considerably  diminished  in  size,  owing  to 

its  giving  off  a large  branch  to  the  dorsum 
of  the  scapula.  The  continuation  of  the  vessel 
passes  down  towards  the  inferior  angle  of  the 
scapula,  accompanied  by  the  subscapular  nerve, 
and  lying  on  the  muscle  of  that  name,  to  which 
it  gives  branches,  as  well  as  to  the  serratus  mag- 
nus, teres  major,  and  latissimus  dorsi  muscles. 
Its  final  ramifications  anastomose  with  those  of 
the  posterior  scapular  artery,  and  with  its  own 
dorsal  branch. 

The  dorsal  branch  (dorsalis  scapula:),  fig.  243,  d, 
turns  backwards  from  the  scapular  artery,  about 
an  inch  and  a half  from  its  origin,  and  is  larger 
than  the  continuation  of  the  vessel.  Descending 
along  the  lower  border  of  the  scapula,  the  dorsal 
branch  passes  first  through  the  interval  between 
the  subscapularis  and  latissimus  dorsi  muscles, 
and  then  between  the  teres  major  and  teres 
minor,  and  may  be  found  in  the  fissure  between 
the  last-named  muscles,  immediately  behind  the 
long  head  of  the  triceps.  It  gives  several  branches 
to  these  muscles,  one  of  which  descends  between 
the  teres  major  and  teres  minor  towards  the 
lower  angle  of  the  scapula.  The  dorsal  artery 
next  turns  round  the  lower  border  of  the  scapula, 
A sketch  intended  to  illustrate  the  which  is  frequently  grooved  to  receive  it  : and  on 
arteries  on  the  hack  part  of  the  shoul-  reaching  the  dorsum  of  that  bone,  ramifies  ex- 
a part  of  the  humerus  are  shown,  tensively  upon  it  in  the  infraspinous  fossa,  beneath 
1.  Infra-spinatus  muscle  cut.  2.  Teres  the  infraspinatus  muscle,  which  it  supplies,  and 
minor.  3.  Teres  major.  4.  Part  of  ultimately  anastomoses  with  the  suprascapular 
hmg  head  ot  triceps.  Arteries;  a.  and  posterior  scapular  arteries. 

. Fromtl.es, ,b,capda, a, ,e,y(ite<Io„aldm 
dorsal  branch  of  the  same.  e.  Poste-  IS  given  a slender  branch,  which  enters  the  sub- 
rior  circumflex.  scapular  fossa  under  the  subscapularis  muscle, 
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and,  after  ramifying  between  that  muscle  and  the  bone,  anastomoses  with  other 
slender  branches  given  to  the  same  surface  of  the  scapula  from  the  suprascapular 
and  the  posterior  scapular  arteries. 

CIRCUMFLEX  ARTERIES. 

, The  two  succeeding  branches  of  the  axillary  artery  belong  to  the 
arm,  and  are  called  circumflex,  from  the  manner  in  which  they  wind 
round  the  neck  of  the  humerus.  They  are  distinguished  as  anterior 
and  posterior,  from  the  course  they  take  respectively  around  the  bone. 
These  branches  come  off  close  to  the  lower  border  of  the  axilla,  as 
the  axillary  artery  is  about  to  become  the  brachial. 

The  posterior  circumflex  artery  [a.  circumflexa  humeri  post.],  fig.  242,  is  not  so 
large  as  the  subscapular,  near  which  it  arises.  It  takes  origin  opposite  to  the 
lower  border  of  the  subscapular  muscle,  passes  backwards  immediately  after  its 
origin,  and  winds  round  the  humerus,  lying  between  the  bone  and  the  long  head 
of  the  triceps,  having  the  teres  major  muscle  below,  and  the  teres  minor  above 
it,  (fig.  243,  e,)  and  being  accompanied  by  the  circumflex  nerve.  This  artery 
terminates  by  ramifying  in  the  deltoid  muscle  and  on  the  shoulder-jomt,  and  by 
anastomosing  with  the  anterior  circumflex  and  suprascapular  arteries,  as  well  as 
with  the  acromial  thoracic. 

The  anterior  circumflex  [a.  circumflexa  humeri  ant.],  fig.  242,  much  smaller  than 
the  preceding,  arises  somewhat  lower  down,  and  from  the  outer  side  of  the  axil- 
lary artery.  It  passes  from  within  outwards  and  forwards,  under  the  coraco-bra- 
chialis  and  inner  head  of  the  biceps  muscle,  resting  on  the  fore  part  of  the 
humerus,  until  it  reaches  the  bicipital  groove.  There  it  divides  into  two  branches, 
or,  in  some  cases,  into  two  sets  of  branches ; one  of  these  ascends  by  the  long 
head  of  the  biceps  through  the  groove  in  which  it  runs,  and  is  distributed  to  the 
head  of  the  bone  and  the  capsule  of  the  joint ; the  other  continues  outwards  in 
the  original  direction  of  the  vessel,  anastomoses  with  the  posterior  circumflex 
branch,  and  with  the  acromial  thoracic,  and  is  lost  in  the  deltoid  muscle. 

PECULIARITIES  OF  THE  BRANCHES  OF  THE  AXILLARY 

ARTERY. 

The  external  thoracic  arteries  are,  as  has  been  already  stated,  most  frequently 
three  in  number,  the  alar  thoracic  being  wanting:  often  there  are  only  two,  the 
superior  and  the  acromial  thoracic  arising  by  a single  trunk : the  number  may 
vary  to  a still  greater  extent,  for  there  may  be  four  or  five,  or  only  one,  from 
which  the  usual  branches  are  then  given  off. 

The  subscapular  artery. — The  peculiarities  affecting  the  subscapular  and  circum- 
fle.x  arteries  are  extremely  various,  and  can  only  be  generally  indicafed  here. 
The  most  common  change  in  the  subscapular  consists  in  its  giving  off  one  or 
more  of  the  vessels  usually  derived  from  the  axillary.  Most  commonly  the  pos- 
terior circumflex  is  tlius  associated  with  it ; and  less  frequently  a large  thoracic 
branch.  If  there  be  two  or  more  vessels  arising  with  the  subscapular,  these  may 
be  the  posterior  circumflex  and  a thoracic  artery,  or  both  circumfle.x,  or  both  cir- 
cumflex with  a thoracic  branch.  Again,  one  or  more  of  the  associated  vessels 
may  belong  to  those  usually  derived  from  the  brachial ; so  that  both  profunda 
arteries,  or  the  superior  profunda  alone,  may  arise  together  with  both  circumfle.x, 
or  with  the  posterior  circumfle.x  only,  from  this  common  subscapular  trunk.  In 
very  rare  cases,  the  anastomotic,  the  interosseous,  or  the  radial,  have  been  also 
added  to  or  associated  with  the  subscapular.  Lastly,  the  subscapular  somethnes 
arises  by  two  trunks, — the  dorsal  scapular  branch  springing  directly  from  the 
axillary  artery. 

Peculiarities  of  the  circumflex  arteries. — Besides  their  occasional  association  with 
the  subscapular,  the  circumflex  arteries  present  other  peculiarities,  the  most  fre- 
quent of  which  consists  in  the  removal  of  the  posterior  circumfle.x  from  the  axil- 
lary to  the  superior  profunda  (a  branch  of  the  brachial),  in  which  case  it  ascends 
behind  the  tendons  of  the  latissimus  dorsi  and  teres  major.  In  another  class  of 
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oases,  not  quite  so  numerous,  the  posterior  circumflex  gives  off  one  or  more 
branches,  usually  derived  from  other  sources ; as,  for  example,  placing  them  in 
order  of  frequency — the  anterior  circumflex,  the  superior  profunda,  the  dorsal 
scapular,  the  anterior  circumflex  with  the  superior  profunda,  or  some  other  rarer 
combination  of  those  vessels.  The  posterior  circumflex  is  sometimes  double ; 
and  so  is  the  anterior,  but  more  seldom. 

In  the  cases  just  mentioned  as  being  rather  frequent,  in  which  the  posterior 
cii'cumfle.x  arises  from  the  superior  profunda,  it  is  evident  that  the  axillary  artery 
loses  one  of  its  ordinary  branches ; in  other  rare  cases  these  are  added  to  the 
additional  branch  supplying  the  place  of  one  or  two  usually  derived  from  other 
sources,  or  constituting  what  has  been  named  a “ vas  aberrans,”  to  be  hereafter 
agam  alluded  to. 

BRACHIAL  ARTERY. 

The  brachial  or  humeral  artery,  [a.  brachialis]  fig.  242,*°  the  con- 
tinuation of  the  axillary,  is  placed  along  the  inner  and  anterior  aspect 
of  the  arm,  extending  from  the  lower  border  of  the  axilla,  that  is,  of 
the  tendons  of  the  latissimus  and  teres  major,  to  about  a finger’s 
breadth  below  the  bend  of  the  elbow,  or  opposite  the  neck  of  the 
radius,  whei’e  it  divides  into  the  radial  and  ulnar  arteries.  The  vessel 
gradually  inclines  from  the  inner  side  to  the  fore  part  of  the  limb,  and 
its  direction  may  be  marked  out  by  a line  drawn  from  midway  be- 
tween the  folds  of  the  axilla  to  the  middle  point  between  the  condyles 
of  the  humerus.  From  the  position  it  bears  with  reference  to  the  bone, 
it  will  be  inferred  that  to  command  the  flow  of  blood  through  the 
artery  at  its  upper  part,  pressure  should  be  directed  outwards,  while  over 
the  lower  end  of  the  vessel  the  pressure  should  be  made  from  before  back- 
wards. The  position  of  the  artery  in  the  greater  part  of  its  course  is 
also  indicated  by  the  depression  along  the  inner  border  of  the  coraco- 
brachialis  and  biceps ; and,  except  at  the  bend  of  the  elbow,  or  where 
it  is  slightly  overlaid  by  those  muscles  in  the  arm,  it  may  be  said  to 
be  superficial  in  its  whole  extent.  It  can  be  laid  bare  without  dividing 
any  muscular  fibres. 

The  brachial  artery  is  covered  by  the  integument  and  fascia  of  the 
arm  as  far  as  the  bend  of  the  elbow,  where  it  sinks  deeply  in  the  in- 
terval between  the  pronator  teres  and  supinator  longus  muscles,  and  is 
covered  by  the  fibrous  expansion  given  from  the  tendon  of  the  biceps 
to  the  fascia  of  the  fore-arm.  It  rests  at  first  on  the  triceps  muscle, — 
the  musculo-spiral  nerve,  however,  and  the  superior  profunda  artery 
intervening, — then  crosses  over  the  insertion  of  the  coraco-brachialis 
muscle,  and  lies  from  thence  to  its  termination  on  the  brachialis 
anticus.  At  its  outer  side  the  artery  is  in  apposition  with  the  coraco- 
brachialis,  and  afterwards  and  for  the  greater  part  of  its  length  with 
the  biceps,  the  inner  border  of  one  or  both  muscles  sometimes  slightly 
overlapping  it.* 

Veins. — The  basilic  vein  is  placed  over  the  brachial  artery,  (its 
lower  half,  sometimes  its  whole  length,)  except  at  the  bend  of  the  arm, 
where  the  median  basilic  occupies  the  same  position  with  respect  to 
the  artery.  Only  the  fascia,  or  opposite  the  elbow-joint,  the  expansion 

* For  an  account  of  certain  unusual  bands  of  muscle  found  in  connexion  with  this 
artery — crossing  over  it,  see  ante,  pp,  394,  395,  397. 
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from  the  tendon  of  the  biceps,  is  interposed  between  the  vein  and 
artery.  Venae  comites  are  in  close  contact  with  the  artery,  short 
transverse  branches  of  communication  passing  from  one  to  the  other, 
so  as  at  many  points  to  encircle  it. 

JVerves. — The  median  nerve  follows  closely  the  course  of  the  artery, 
lying  immediately  in  front  of  it  in  the  greater  part  of  the  arm  ; at  the 
axilla  this  nerve  is  somewhat  to  the  outer  side  of  the  vessel,  but  at  the 
elbow  it  lies  to  the  inner  side,  both  being  on  the  same  plane,  supported 
by  the  brachialis  anticus  muscle.  The  nerve  usually  crosses  in  front 
of  the  artery,  but  in  some  instances  behind  it. — Of  the  large  branches 
of  the  brachial  plexus  which  are  closely  connected  with  the  axillary 
artei'y,  none  continue  in  the  immediate  neighbourhood  of  the  brachial 
artery  along  the  arm,  except  the  median.  The  external  cutaneous 
and  circumflex  separate  at  once  from  the  vessel  in  the  axilla,  the  mus- 
culo-spiral  turns  back  immediately  below  the  axilla,  and  the  internal 
cutaneous  and  the  ulnar  incline  gradually  inwards  from  the  vessel, — 
or  perhaps  more  properly  the  vessel  turns  outwards  from  the  nerves. 

PECULIAK.ITIES  IN  THE  BRACHIAL  ARTERY. 

From  their  comparative  frequency  and  surgical  interest,  the  peculiarities  of  this 
artery,  especially  such  as  affect  its  trunk,  deserve  particular  attention. 

The  brachial  artery  has  been  seen,  though  rarely,  to  deviate  from  its  ordinary 
course  in  the  following  manner.  At  first  it  descends,  accompanied  by  the  median 
nerve,  towards  the  inner  condyle  of  the  humerus  as  far  as  the  origin  of  the  pro- 
nator teres  muscle,  which  is  broader  than  usual,  and  then  it  inclines  outwards 
under  cover  of  or  through  that  muscle,  to  gain  its  usual  position  at  the  bend  of 
the  elbow.  In  these  cases  the  vessel  may  be  found  to  turn  round  a prominence 
of  bone,  to  which  it  is  bound  down  by  a fibrous  band.  This  deviation  of  the 
artery  and  its  coimexion  with  the  bony  prominence,  may  be  regarded  as  analo- 
gous to  the  ordinary  condition  of  the  vessel  in  some  carnivorous  animals,  in 
which  it  is  directed  to  the  inner  side  of  the  humerus,  and  passes  through  an 
osseous  ring,  a short  distance  above  the  inner  condyle  of  that  bone. 

The  most  frequent  change  from  the  ordinary  arrangement  of  the  brachial  artery 
relates  to  its  place  of  division  into  terminal  branches.  In  386  out  of  481  exam- 
ples recorded  from  observations  made  some  on  the  right  and  some  on  the  left 
side  of  the  body,  the  vessel  was  found  to  divide  at  its  usual  position,  a little  below 
the  elbow-joint.  In  one  case  only  (and  that  complicated  by  another  peculiarity, 
viz.,  the  existence  of  a “ vas  aberrans” -proceeding  from  the  axillary  to  the  radial,) 
was  the  place  of  division  lower  than  usual,  or  between  two  and  three  inches 
lower  than  the  elbow-jomt.  In  64  cases  the  brachial  artery  divided  above  the 
usual  point,  at  various  heights  upwards  to  the  lower  border  of  the  axilla.  The 
branch  prematurely  given  off  from  an  early  division  is  most  frequently  (in  the 
proportion  of  nearly  3 cases  out  of  4)  the  radial  artery;  sometimes  the  ulnar  is 
thus  given  off,  and  rarely  the  interosseous  of  the  fore-arm,  or  a “ vas  aberrans.” 

Now,  in  all  these  cases  it  is  evident  that  two  arteries  must  exist  in  a certain 
portion  of  the  arm,  instead  of  one,  as  usual  ;*  and  the  extent  to  which  they  were 
found  varied,  of  course,  accordmg  to  the  height  at  which  the  artery  divided.  The 
point  of  division,  in  the  entire  number  of  cases,  without  reference  to  the  particu- 
lar branch  given  off,  was  most  frequently  in  the  upper,  less  so  in  the  lower,  and 
least  so  in  the  middle  third  of  the  arm . But  the  early  division  of  the  main  artery 
of  the  upper  limb  may,  as  mentioned  in  speaking  of  the  varieties  of  the  axillary 
artery,  take  place  within  the  axilla,  in  which  case  it  follows  that  the  brachial 
portion  of  the  vessel  is  represented,  throughout  its  whole  extent,  by  two  separate 

* In  one  instance  only,  the  three  arteries  of  the  fore-arm  (radial,  ulnar,  and  interosseous,) 
arose  together  from  the  brachial  artery  at  some  distance  above  the  elbow  joint.  A similar 
case  is  recorded  by  Dr.  Barclay. 
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tninks.  In  94  cases  out  of  481,  or  about  1 in  51,  there  were  two  arteries  instead 
of  one  in  some  parts  or  in  the  whole  of  the  arm. 

The  position  of  the  two  arteries,  in  these  cases,  is  of  much  surgical  interest : we 
shall  here  consider  their  position  in  the  arm,  and  subsequeully  trace  them  in 
their  irregular  course  in  the  fore-arm.  Usually  they  are  close  together,  and 
occupy  the  ordinary  position  of  the  brachial  artery;  but  there  are  some  peculiari- 
ties in  their  position  which  require  to  be  noticed. 

The  radial  artery,  when  thus  given  oti'  in  the  arm,  often  arises  from  the  inner 
side  of  the  brachial,  then  runs  parallel  with  the  larger  vessel  (the  brachial  or  ulnar- 
interosseous),  and  crosses  over  it,  sometimes  suddenly,  opposite  to  the  bend  of 
the  elbow,  still  covered  by  the  fascia.  It  has  been  found  to  perforate  the  fascia, 
and  run  immediately  under  the  skin,  near  the  bend  of  the  elbow  ; but  very  few 
instances  of  this  arrangement  have  been  recorded. 

When  the  idnar  is  the  branch  given  olfhigh  from  the  brachial,  it  ofteir  inclines 
from  the  position  of  the  brachial,  at  the  lower  f>art  of  the  arm,  towards  the  inner 
condyle  of  the  humerus.  This  vessel  generally  lies  beneath  the  fascia  as  it  de- 
scends, and  superficially  to  the  lle.xor  muscles.  It  is  occasionally  placed  between 
the  integuments  and  the  fascia ; and  in  a single  instance  was  found  beneath  the 
muscles. 

The  interosseous,  after  arising  from  the  a.xillary  or  brachial  artery,  is  commonly 
situated  behind  the  main  artery,  and,  on  reaching  the  bend  of  the  elbow,  passes 
deeply  between  the  muscles,  to  assume  its  usual  position  in  the  fore-arm. 

Lastly,  when  the  radial  has  arisen  high  in  the  arm,  the  residuary  portion  of  the 
brachial  {brachial:  ulnar-interosseous)  has  occasionally  been  observed  descendmg, 
accompanied  by  the  median  nerve,  along  the  mtermuscular  septum  towards  the 
inner  condyle  of  the  humerus,  as  far  as  the  origin  of  the  pronator  teres  (which  in 
the  case  recorded  was  found  broader  than  usual),  whence  it  turned  outwards, 
under  cover  of  the  muscle,  to  gain  the  usual  position  at  the  middle  of  the  bend  of 
the  elbow. 

The  two  arteries  connected  or  reunited. — The  two  arteries  representing  the  brachial 
are  in  some  instances  connected  near  the  bend  of  the  arm  by  an  intervening  trunk, 
which  proceeds  from  the  larger  (or  ulnar-interosseous)  artery  to  the  radial,  or  the 
rkdial  recurrent,  and  varies  somewhat  in  its  size,  form,  and  course.  More  rarely 
the  two  unusual  arteries  are  actually  reunited. 

VASA  ABKRUANTIA. 

The  “ vasa  aberrantia,”  alluded  to  in  the  preceding  remarks,  are  long  slbnder 
vessels,  which  arise  either  from  the  brachial  or  the  a.villary  artery,  and  end  by 
joining  one  of  the  arteries  of  the  fore-arm,  or  a branch  of  these.  In  eight  cases 
out  of  irine, — the  total  number  observed, — ^this  unusual  vessel  joined  the  radial ; 
in  the  remaining  case  it  joined  the  radial  recurrent,  which  arose  irregularly  from 
the  ulnar  artery.  Monro  and  Meckel  hav.e  hr  one  case  each  seen  an  aberrant 
vessel  join  the  ulnar.  This  peculiarity  maybe  regarded,  perhaps,  as  an  approach 
to  that  condition  hr  which  there  is  divisioir  of  the  brachial  artery  and  subsequent 
connexion  of  its  two  parts  by  an  intervening  branch. 

State  of  arteries  in  both  limbs. — In  most  cases  there  is  no  correspondence  be- 
tween both  arms  of  the  same  person  with  respect  to  the  high  division  of  the  arte- 
ries. For,  in  61  bodies  in  which  the  high  division  existed,  it  occurred  on  one  side 
only  in  43;  on  both  sides,  in  different  positions,  in  13;  and  on  both  sides,  hr  the 
same  position,  in  tire  remaining  5. 

SURGICAL  ANATOMY  OF  THE  BRACHIAL  ARTERY. 

In  the  operation  for  tying  the  brachial  artery,  the  known  direction  of  the  vessel, 
and  the  inner  margin  of  the  biceps  muscle  chiefly  aid  in  determining  its  position. 
In  consec[uence  of  the  thmness  of  the  parts  which  cover  the  artery,  and  the  jiosi- 
tion  of  the  basilic  and  median  basilic  veins,  with  respect  to  it,  even  the  integu- 
ments must  be  divided  with  care.  After  turning  aside  the  superficial  vein,  should 
that  be  necessary,  and  dividing  the  fascia,  the  median  nerve  will  probably  come 
into  view,  and  the  artery  will  then  be  readily  found.  This  is  the  course  required 
under  ordinary  circumstances.  But  it  may  happen  that  after  dividing  the  fascia 
it  will  be  necessary  to  cut  through  a layer  of  muscular  fibres  in  order  to  bring  tire 
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artery  into  view.  The  influence  of  pressure  with  the  finger  in  controlling  the 
circulation,  will  enable  the  surgeon  to  determine  if  the  vessel  be  behind  the  mus- 
cular fibres,  and  will  ^ide  him  to  the  place  at  which  they  ought  to  be  divided. 

Again,  as  the  brachial  artery  occasionally  deviates  from  its  accustomed  place 
in  the  arm,  it  is  prudent,  before  beginning  an  operation  on  the  living  body,  to  be 
assured  of  its  position  by  the  pulsation.  Should  the  vessel  be  thus  displaced,  it 
has  the  ordinary  coverings  of  the  brachial  artery,  except  at  the  lower  part  of  the 
arm,  where  some  fibres  of  the  pronator  teres  will  require  to  be  divided  in  an 
operation  for  securmg  the  vessel. 

When  the  brachial  artery  is  double,  or  when  two  arteries  are  present  in  the 
arm,  both  bemg  usually  placed  close  together,  they  are  accessible  in  the  same 
operation.  The  circumstance  of  one  being  placed  over  the  fascia  (should  this 
very  unfrequent  departure  from  the  usual  arrangement  exist)  will  become  mani- 
fest in  the  examination  which  ought  to  be  made  in  aU  cases  before  an  operation 
is  begun.  And,  as  regards  the  occasional  position  of  one  of  the  two  arteries  be- 
neath a stratum  of  muscular  fibres,  or  its  removal  to  the  inner  side  of  the  arm  (in 
a hue  towards  the  hmer  condyle  of  the  humerus)  it  need  only  be  added  that  a 
knowledge  of  these  exceptional  cases  will  at  once  suggest  the  precautions  which 
are  necessary,  and  the  steps  which  should  be  taken  when  they  are  met  with. — 
The  foregoing  observations  have  reference  to  operations  on  the  brachial  artery 
above  the  bend  of  the  elbow ; the  surgical  anatomy  of  the  vessel  opposite  that 
joint  requires  a separate  notice. 

At  the  hend  of  the  elbow  the  disposition  of  the  brachial  artery  is  chiefly,  or,  at 
least,  most  commonly,  of  interest  in  a surgical  point  of  view,  because  of  its  con- 
nexion with  the  veins  from  which  blood  is  usually  drawn  in  the  treatment  of 
disease.  The  vein  (median  basilic)  which  is  generally  the  most  prominent  and 
apparently  best  suited  for  “ venesection''"  is  commonly  placed  over  the  course  of 
the  brachial  artery,  separated  from  it  only  by  a thin  layer  of  fibrous  structure  (the 
expansion  from  the  tendon  of  the  biceps  muscle) ; and  under  such  circumstances, 
it  ought  not,  if  it  can  be  avoided,  to  be  opened  with  a lancet,  except  in  a part 
which  is  not  contiguous  to  the  artery. 

If  two  arteries  are  present,  instead  of  the  ordinary  single  trunk,  they  are  com- 
monly close  together ; but  it  now  and  then  happens  that  an  interval  exists  be- 
tween them — one  being  in  the  usual  situation  of  the  brachial,  the  other  nearer, 
in  different  degrees  in  different  cases,  to  the  inner  condyle  of  the  humerus. 
There  is  on  this  account  an  additional  reason  for  precaution  when  venesection 
is  to  be  performed ; and  care  is  the  more  necessary  as  the  second  artery  may  be 
immediately  under  the  vein  without  the  interposition  of  fascia. 

BRANCHES  OF  THE  BRACHIAL  ARTERY. 

The  brachial  artery  gives  some  unnamed  branches,  which  are 
directed  outwards  and  backwards  to  the  muscles  in  its  immediate 
neighbourhood,  viz.,  to  the  coraco-brachialis,  biceps,  and  brachialis 
anticus ; the  following,  which  incline  inwards,  have  received  names, 
and  require  description. 

SUPERIOR  PROFUNDA. 

The  superior  profunda  artery  (collateralis  magna),  [a.  profunda  brachii,]  fig.  242,'® 
arises  from  the  inner  and  back  part  of  the  brachial,  just  below  the  border  of 
the  teres  major,  and  inclines  backwards,  to  reach  the  interval  between  the 
second  and  third  heads  of  the  triceps  muscle.  It  is  accompanied  by  the  mus- 
culo-spiral  nerve,  and  both,  continumg  the  same  'oblique  direction,  enter  the 
spiral  groove,  which  winds  round  the  back  of  the  humerus,  passing  between  it 
and  the  triceps,  and  perforating  the  exhernal  intermuscular  septum,  to  reach  the 
external  and  anterior  aspect  of  the  bone.  In  the  latter  situation,  the  artery  lies 
deeply  in  the  fissure  between  the  brachialis  anticus  and  supinator  longus  mus- 
cles, considerably  diminished  in  size  by  havmg  given  off  several  branches,  and 
descends  to  the  elbow,  where  it  anastomoses  with  the  recurrent  branch  of  the 
radial  artery.  The  superior  profunda  m its  first  part  gives  ofi'  branches  to  the 
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deltoid,  coraco-brachialis,  and  triceps;  and  many  to  the  last-named  muscle 
whilst  it  is  between  it  and  the  bone.  In  this  position  it  also  gives  one  long 
branch,  which  descends  perpendicularly  between  the  muscle  and  the  bone  to  the 
back  part  of  the  elbow-joint  on  its  outer  side,  where  it  anastomoses  with  the  in- 
terosseous recurrent  branch,  and  another  which  anastomoses  on  the  inner  side 
with  the  ulnar  recurrent,  and  the  anastomotic  or  inferior  profunda. 

The  most  frequent  departure  from  the  usual  disposition  of  the  superior  pro- 
funda consists  in  its  giving  origin  to  the  posterior  circumflex,  which  is  usually  a 
branch  of  the  axillary.  Not  quite  so  frequently  its  own  origin  is  transferred  to 
one  of  the  branches  of  the  a.xillary ; as,  for  example,  to  the  subscapular,  which 
then  also  gives  olf  one  or  both  circumllex ; or  to  the  posterior  circumflex,  which 
then  gives  origin  to  the  anterior  circumflex,  or  some  other  branch.  The  superior 
profunda  sometimes  arises  from  the  axillary  artery  itself,  either  alone,  or  in  con- 
junction with  the  inferior  profunda.  La.stly,  it  is  occasionally  represented  by 
two,  or  even  three  separate  branches.  It  not  unfrecpently  furnishes  the  inferior 
profunda. 

The  nutrient  artery  of  the  humerus  [a.  nutriens  humeri]  is  a very  small  branch 
given  ofi'  by  the  brachial  about  the  middle  of  the  arm,  or  by  one  of  its  collateral 
branches.  It  inclines  downwards,  enters  the  oblique  canal  in  the  humerus  near 
the  insertion  of  the  coraco-brachialis  muscle,  and  is  distributed  to  the  medullary 
membrane. 

INFERIOR  PROFUNDA. 

The  inferim-  profunda  artery  (collateralis  ulnaris  prima,  [s.  superior,])  fig.  242,'® 
is  of  small  size,  and  arises  from  the  brachial  artery,  a little  below  the  middle 
of  the  arm.  From  the  point  just  indicated,  the  artery  is  directed  to  the  back 
part  of  the  inner  condyle  of  the  humerus ; to  gain  this  position,  it,  in  the  first 
place,  pierces  the  intermuscular  septum,  and  then  lies  on  the  inner  surface  of  the 
triceps  (its  third  head),  giving  it  branches.  In  this  course  the  artery  lies  close  to 
the  ulnar  nen'e,  and  enters  the  interval  between  the  olecranon  and  inner  condyle, 
where  it  terminates  by  inosculating  with  the  posterior  recurrent  branch  of  the 
ulnar  artery,  and  with  the  anastomotic  branch. 

As  already  incidentally  mentioned  in  the  account  of  other  branches,  this  artery 
often  arises  from  the  superior  profunda,  or  from  the  a.xillary  artery  in  combina- 
tion with  some  other  branch.  It  is  occasionally  altogether  wanting.  Owing  to 
these  frequent  changes  of  condition  the  inferior  profunda  has  not  been  recognised 
by  some  anatomists. 

ANASTOMOTIC  BRANCH. 

The  anastomotic  arteiy  (collateralis  ulnaris  secunda,  [s.  inferior,  s.  a.  anastomo- 
tica,])  fig.  242, though  a small  branch,  is  very  constant  in  its  occurrence.  Arising 
from  the  brachial  artery,  about  two  inches  above  the  bend  of  the  arm,  it  is  directed 
transversely  inwards  on  the  brachialis  anticus  muscle,  above  the  inner  condyle  of 
the  humerus,  and,  after  perforating  the  intermuscular  septum,  turns  in  the  opposite 
direction  outwards  behind  the  humerus,  between  it  and  the  triceps  muscle.  In 
this  situation  the  artery  ends  by  joining  with  the  superior  profunda,  the  two  form- 
ing an  arch  across  the  humerus  immediately  above  the  olecranon  fossa  (arcus 
dorsalis  humeri  posticus, — Haller). 

In  front  of  the  humerus  the  anastomotic  artery  furnishes  a branch  which  rami- 
fies in  the  pronator  teres,  and  anastomoses  with  the  anterior  ulnar  recurrent 
branch.  Behind  the  inner  condyle  another  offset  joins  with  the  posterior  ulnar 
recurrent,  and  behind  the  humerus  several  branches  are  given  to  the  join!  and 
the  muscle. — d’his  anastomotic  artery  is  sometimes  much  reduced  in  size,  and  in 
that  case  the  inferior  profunda  takes  its  place  behind  the  humerus. 

A little  below  the  middle  of  the  elbow  joint,  or  opposite  the  neck  of 
the  radius,  the  brachial  artery  divides  into  its  two  terminal  branches 
— radial  and  ulnar.  Of  these  the  radial  artery  appears,  as  far  as 
direction  is  concerned,  the  continuation  of  the  parent  vessel,  but  the 
ulnar  is  the  larger  of  the  two. 
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The  ulnar  artery,  [a.  ulnaris,]  fig.  244/®  extends  from  the  point  of 
bifurcation  of  the  brachial  just  indicated,  along  the  inner  side  of  the 
fore-arm,  into  the  palm  of  the  hand,  where,  joining  a branch  of  the 
radial,  opposite  the  muscles  of  the  thumb,  it  forms  the  superficial  pal- 
triar  arch.  In  this  course  it  inclines  first  downwards  and  inwards,  de- 
scribing a slight  curve,  the  convexity  of  which  is  directed  inwards,  and 
passes  under  cover  of  the  superficial  muscles  arising  from  the  inner 
condyle  of  the  humerus,  viz.,  the  pronator  teres,  flexor  carpi  radialis, 
palmaris  longus,  and  flexor  sublimis,  until  it  reaches  the  flexor  carpi 
ulnaris,  about  the  junction  of  the  upper  with  the  middle  third  of  the 
fore-arm;  at  this  point  the  artery  comes  into  contact  with  the  ulnar 
nerve,  (previously  separated  from  it  by  a considerable  interval,)  and, 
changing  its  direction,  descends  vertically  with  the  nerve  towards  the 
inner  border  of  the  palm  of  the  hand.  Guided  as  it  descends  by  the 
tendon  of  the  flexor  ulnaris  muscle,  along  the  radial  border  of  which 
it  is  now  placed,  the  ulnar  artery  reaches  the  outer  or  radial  side  of 
the  pisiform  bone,  where,  still  accompanied  by  the  nerve,  it  passes 
over  the  cutaneous,  surface  of  the  anterior  annular  ligament  of  the 
wrist  into  the  palm  of  the  hand.  Its  disposition  in  the  hand  will  be 
separately  described. 

In  the  first  half  of  its  course  through  the  fore-arm,  the  artery  is 
deep-seated,  being  covered  by  the  muscles  arising  from  the  inner  con- 
dyle of  the  humerus  which  have  been  already  enumerated.  About 
the  middle  of  the  fore-arm  it  is  only  slightly  overlapped  by  the  flexor 
carpi  ulnaris;  but  below  that,  it  becomes  comparatively  superficial, 
being  covered  only  by  the  skin,  the  fascia  of  the  fore-arm  and  a thin 
layer  of  membrane  by  which  the  vessel  is  bound  down  to  the  muscle 
beneath.  At  first  the  ulnar  artery  rests  on  the  insertion  of  the  bra- 
chialis  anticus  into  the  coronoid  process  of  the  ulna  ; then  on  the  flexor 
profundus  in  the  rest  of  the  fore-arm  ; and  lastly,  on  the  annular  liga- 
ment of  the  carpus.  Below  the  point  at  which  it  emerges  from  under 
the  flexor  carpi  ulnaris,  (or  a little  below  the  middle  of  the  fore-arm,) 
the  tendon  of  that  muscle  is  on  its  inner  or  ulnar  side. 

Nerves. — The  median  nerve  lies  immediately  on  the  inner  side  of 
the  ulnar  artery  at  its  origin,  but  the  nerve  soon  passes  over  the  vessel, 
and  is  then  separated  from  it  by  the  second  head  of  the  pronator  teres 
muscle.  As  the  ulnar  nerve  descends  behind  the  inner  condyle  of 
the  humerus,  it  is  separated  from  the  ulnar  artery  by  a considerable 
interval  at  the  upper  part  of  the  fore-arm ; but  as  the  artery  inclines 
inwards,  it  approaches  the  nerve,  and  is  accompanied  by  it  in  the 
lower  half  of  its  course — the  nerve  lying  close  to  its  inner  side.  A 
small  branch  of  the  ulnar  nerve  descends  upon  the  low^er  part  of  the 
vessel. 

Veins. — Two  veins  (venae  comites),  which  have  the  usual  arrange- 
ment of  such  veins,  accompany  the  ulnar  artery. 

On  the  wrist,  the  ulnar  artery  rests  on  the  anterior  annular  ligament, 
and  is  covered  by  the  skin  and  fascia.  The  pisiform  bone  is  to  its 
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inner  side;  the  ulnar  nerve  is  also  on  the  same  side,  but  somewhat 
behind  the  artery. 

PECULIARITIES  OF  THE  ULNAR  ARTERY. 

Most  of  these  peculiarities  have  reference  to  X\\e  place  of  origin  of  the  artery,  a 
subject  already  alluded  to  in  the  descriptions  of  the  variations  observed  in  the 
branches  of  the  axillary  and  in  the  place  of  bifurcation  of  the  brachial  artery.  In 
a considerable  number  of  observations,  the  ulnar  artery  was  found  to  deviate,  in 
regard  to  its  origin,  in  nearly  the  proportion  of  1 in  13.  In  all  cases  but  one,  (in 
which  it  arose  between  two  and  three  inches  below  the  elbow-joint,  hr  conse- 
quence of  a late  bifurcation  of  the  brachial  artery,)  the  place  of  origin  of  the  ulnar 
artery  was  higher  than  usual.  Moreover  the  brachial  was,  more  frequently  than 
tire  axillary,  the  source  from  which  it  sprang;  indeed,  the  examples  of  its  origin 
from  the  trunk  at  different  parts  appeared  to  decrease  in  irumber  ujrwards. 

The  position  of  the  ulnar  artery  in  the  fore-arm  is  more  frequently  altered  than 
that  of  the  radial.  When  it  arises  in  the  usual  way,  the  course  of  this  artery  is 
not  often  changed ; but  it  has  been  seen  to  descend  apart  from  the  tendon  of  the 
flexor  carpi  ulnaris,  instead  of  being  close  to  its  radial  border. 

The  position  of  the  ulnar  artery  in  the  upper  arm,  when  it  arises  high  up,  has 
been  previously  adverted  to.  In  the  fore-arm,  it  almost  invariably,  in  cases  of 
premature  origin,  descends  over  the  muscles  arising  from  the  inner  condyle 
of  the  humerus,  only  one  exception  to  this  rule  having  been  met  with.  Most 
commonly  it  is  covered  by  the  fascia  of  the  fore-arm ; but  now  and  then  a case 

occurs  in  which  the  vessel  rests  on  the  fascia,  and 
is  subcutaneous.  In  a very  few  instances  the  artery 
lay  partly  beneath  the  skin,  and  partly  beneath  the 
fascia,  being  subcutaneous  for  a short  distance  in 
the  upper  part  of  the  fore-arm,  and  subaponeurotic 
lower  down. 

As  to  size,  the  ulnar  artery  presents  some  pecu- 
liarities, which,  being  accompanied  by  deviations 
of  an  opposite  and  compensating  character  in  the 
radial  artery,  wiU  be  noticed  with  that  vessel. 

BRANCHES  OF  THE  ULNAR  ARTERY. 

In  the  fore-arm  and  on  the  wrist,  the  ulnar 
artery  gives  off  several  branches,  which 
have  received  particular  names.  The 
branches  in  the  fore-arm  are  the  anterior 
and  posterior  recurrent,  the  interosseous,  and 
several  muscular  branches.  Those  given  at 
the  wrist  are  named  carpal  branches  (ante- 
rior and  posterior). 

Fig.  244.  The  arteries  of  the  fore-arm.  1.  The  lower  part 
of  the  biceps  muscle.  2.  The  inner  condyle  of  the  humerus 
with  the  humeral  origin  of  the  pronator  radii  teres  and  flexor 
carpi  radialis  divided  across.  3.  The  deep  portion  of  the 
pronator  radii  teres.  4.  The  supinator  longus  muscle.  5. 
The  flexor  longus  pollicis.  6.  The  pronator  quadratus.  7. 
The  flexor  profundus  digitorum.  8.  The  flexor  carpi  ulnaris. 

9.  The  annular  ligament  with  the  tendons  passing  beneath  it 
into  the  palm  of  the  hand  ; the  figure  is  placed  on  the  tendon 
of  the  palmaris  longus  muscle,  divided  close  to  its  insertion. 

10.  The  brachial  artery.  11.  The  anastomotica  inoscu- 
lating superiorly  with  the  inferior  profunda,  and  inferiorly 
with  the  anterior  ulnar  recurrent.  12.  The  radial  artery.  13. 
The  radial  recurrent  artery  inosculating  with  the  termination 
of  the  superior  prolunda.  14.  The  superficialis  vol®.  15. 
The  ulnar  artery.  16,  Its  superficial  palmar  arch  giving  off 
digital  branches  to  three  fingers  and  a half.  17.  The  magna 

pollicis  and  radialis  arterie.s.  18.  The  posterior  ulnar  recurrent.  19.  The  anterior  interosseous 
artery.  20  The  posterior  interosseous,  as  it  is  passing  through  the  interosseous  membrane. — W.] 


[Fig.  244. 
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RECURRENT  BRANCHES. 

The  anterior  ulnar  recurrent  artery,  [a.  recurrens  ulnaris  ant.]  fig.  244,  arches  in- 
wards from  the  upper  part  of  the  ulnar  artery,  running  on  the  brachialis  anticus 
muscle,  and  covered  by  the  pronator  teres,  both  which  muscles  it  partly  supplies. 
On  reaching  the  front  of  the  inner  condyle,  it  anastomoses  with  the  inferior  pro- 
funda and  anastomotic  arteries,  derived  from  the  brachial. 

The  posterior  ulnar  recurrent"^  [a.  recurrens  ulnaris  post.]  is  larger  than  the  pre- 
ceding, and  comes  off  lower  down ; though  not  unfrequently  the  two  arise  by  a short 
common  trunk.  The  posterior  recurrent  runs  inwards  and  backwards  beneath 
the  flexor  sublimis,  and  then  ascends  behind  the  inner  condyle.  In  the  interval 
between  that  process  and  the  olecranon  it  lies  beneath  the  flexor  carpi  ulnaris, 
and  passing  between  the  heads  of  that  muscle  along  the  ulnar  nerve,  supplies 
branches  to  the  muscles,  to  the  elbow-joint,  and  to  the  nerve  itself.  This  branch 
communicates  with  the  inferior  profunda,  the  anastomotic,  and  over  the  olecranon, 
with  the  intero.sseous  recurrent  likewise. 

INTEROSSEOUS  ARTERY. 

The  interosseous  artery,  [a.  interossea  antibrachii  communis,]  the  next  and  largest 
branch  of  the  ulnar,  is  of  considerable  size,  and  is  sometimes  called  the  common 
interosseous  artery,  from  the  circumstance  of  its  forming  a common  trunk  to  two 
vessels  named  the  anterior  and  posterior  interosseous.  It  is  a short  trunk,  about  an 
inch  in  length,  which  arises  below  the  bicipital  tuberosity  of  the  radius,  beneath 
the  flexor  sublimis,  and  passes  backwards  to  reach  the  upper  border  of  the  inter- 
osseous ligament,  where  its  division  takes  place. 

The  anterior  interosseous'^  [a.  interossea  ant.  s.  int.]  descends  upon  the  anterior 
surface  of  the  interosseous  ligament,  held  down  to  it  by  a layer  of  fibro-cellular 
tissue,  accompanied  by  the  interosseous  branch  of  the  median  nerve,  and  over- 
lapped by  the  contiguous  borders  of  the  flexor  profundus  digitorum  and  flexor 
longus  pollicis.  Thus  placed,  it  gives  off  some  muscular  branches,  and  also  the 
nutrient  arteries  of  the  radius  and  ulna,  which  incline  to  either  side  and  enter  the 
oblique  foramina  in  those  bones  to  be  distributed  to  the  medullary  membrane  in 
their  interior.  The  artery  continues  its  course  directly  downwards  until  it  reaches 
the  upper  border  of  the  pronator  quadratus  muscle,  where  it  gives  off  some  small 
branches  to  supply  that  muscle,  one  of  which  descends  to  join  upon  the  front  of 
the  carpus  with  the  branches  of  the  anterior  carpal  arteries.  The  larger  branch 
of  the  artery,  however,  passes  from  before  backwards,  through  an  opening  in  the 
interosseous  ligament ; and,  on  reaching  the  dorsal  surface  of  this  structure, 
descends  behind  it  to  the  carpus,  where  it  maintains  communications  with  the 
posterior  carpal  branches  of  the  radial  and  ulnar  arteries.  The  anterior  inter- 
osseous artery  gives  off  a long  slender  branch,  which  accompanies  the  median 
nerve  and  sends  offsets  into  its  substance.  This  artery  of  the  median  nerve,  or 
median  artery,  is  sometimes  much  enlarged,  and  in  this  case  it  presents  several 
peculiarities  to  be  hereafter  noticed. 

The  posterior  interosseous  artery  [a.  interossea  post.  s.  ext.]  passes  backwards, 
through  the  interval  left  between  the  oblique  ligament  and  the  upper  border  of 
the  interosseous  ligament.  Continuing  its  course  downwards,  along  the  arm, 
covered  by  the  superficial  layer  of  extensor  muscles,  it  gives  several  branches  to 
them  and  the  deep-seated  muscles,  and  reaches  the  carpus  considerably  dimi- 
nished in  size,  where  its  terminal  branches  anastomose  with  the  posterior  or 
terminal  branch  of  the  anterior  interosseous  artery,  and  with  the  carpal  branches 
of  the  radial  and  ulnar  arteries. 

In  addition  to  numerous  muscular  branches,  which  require  no  special  notice, 
this  artery  gives  off  close  to  its  origin,  or  as  soon  as  it  passes  behind  the  ligament,  a 
recurrent  branch,  the  posterior  interosseous  recurrent  [a.  interossea  recurrens] , which 
is  nearly  as  large  as  the  continuation  of  the  vessel.  This  branch  passes  directly 
upwards,  covered  by  the  supinator  brevis  and  anconeus,  to  reach  the  interval 
between  the  olecranon  and  external  condyle,  where  it  divides  into  several  offsets 
which  anastomose  with  the  superior  profunda  and  the  posterior  ulnar  recurrent. 

Several  muscular  branches  of  the  ulnar  artery  are  distributed  to  the  muscles  in 
its  course  along  the  fore-arm  : some  of  these  perforate  the  interosseous  ligament 
to  reach  the  extensor  muscles. 
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CARPAL  BRANCHES. 

The  posterior  or  dorsal  carpal  [ramus  dorsalis],  a branch  of  variable  size,  inclines 
backwards  from  the  ulnar  artery  a little  above  the  pisiform  bone.  It  winds  back 
under  the  tendon  of  the  ile.vor  carpi  ulnaris,  and  reaches  the  dorsal  surface  of  the 
carpus  beneath  the  extensor  tendons,  where  it  gives  a branch,  which  anastomoses 
with  the  posterior  carpal  artery  derived  from  the  radial,  so  as  to  form  the  posterior 
carpal  arch  ; after  which  it  runs  along  the  metacarpal  bone  of  the  little  finger,  and 
forms  its  dorsal  branch.  Sometimes  this  metacarpal  branch  arises  as  a separate 
vessel,  the  posterior  carpal  being  then  very  small.  From  the  posterior  carpal 
arch  of  anastomosis  just  referred  to,  the  second  and  third  dorsal  interosseous 
branches  are  derived. 

The  anterior  or  palmar  carpal  branch  is  a very  small  artery,  which  runs  on  the 
anterior  surface  of  the  carpus,  beneath  the  flexor  profundus,  anastomoses  with  a 
similar  offset  from  the  radial  artery,  and  supplies  the  carpal  bones  and  articulations. 

PECULIARITIES  IN  THE  BRANCHES  OF  THE  ULNAR  ARTERY. 

The  transverse  communications  which  sometimes  exist  between  the  ulnar  and 
radial  arteries  have  been  already  referred  to  at  p.  580. 

Of  the  branches  of  the  ulnar  in  the  fore-arm,  the  anterior  a.ni  posterior  ulnar 
recurrents  frequently  arise  by  a common  trunk.  When  the  ulnar  artery  has  a high 
place  of  origin,  its  recurrent  branches  are  derived  from  the  common  interosseous ; 
one  or  both  have  been  seen,  but  more  rarely,  to  arise  from  the  brachial. 

The  anterior  and  posterior  interosseous  arteries  are  occasionally  given  singly  from 
the  ulnar.  But  the  common  interosseous  trunk  is  liable  to  much  greater  devia- 
tions from  its  ordinary  course.  Thus,  when  the  ulnar  arises  high  up,  the  inter- 
osseous is  associated  with  the  radial  artery,  and  separates  from  that  vessel  at  the 
bend  of  the  elbow  ; the  trunk  common  to  the  two  vessels  represents  the  brachial 
in  these  cases.  Again,  the  interosseous  itself  has  been  found  to  arise  above  its 
ordinary  situation,  takmg  origin  from  the  brachial,  and  even  (but  more  rarely) 
from  the  axillary.  The  anterior  interosseous  presents  some  striking  varieties  of 
excess  in  its  branches,  usually  connected  with  a deficiency  in  the  radial  or  ulnar 
arteries.  These  cases  are  referred  to  in  noticing  the  arteries  which  are  thus  re- 
inforced. 

Median  artery. — The  branch  accompanying  the  median  nerve  is  sometimes 
much  enlarged,  and  in  such  case  may  be  regarded  as  a reinforcing  vessel.  It  is 
generally  a branch  of  the  anterior  interosseous,  but  sometimes  of  the  ulnar ; and 
more  rarely  a median  branch  has  been  met  with  descending  from  the  brachial 
artery.  Accompanying  the  median  nerve  beneath  the  annular  ligament  into  the 
palm  of  the  hand,  the  median  artery  ends  most  frequently  by  joining  the  super- 
ficial palmar  arch,  sometimes  by  forming  digital  branches,  or  by  joining  digital 
branches  given  from  other  sources. 


SUPERFICIAL  PALMAR  ARCH. 

The  superficial  palmar  arch  or  artery  (arcus  superficialis  volee, — 
Haller),  fig.  244,^®  is  the  continuation  of  the  ulnar  artery  to  the  hand. 
Changing  its  course  near  the  lower  border  of  the  annular  ligament, 
this  artery  turns  obliquely  outwards  across  the  palm  of  the  hand 
towards  the  middle  of  the  muscles  of  the  thumb,  where  it  terminates 
by  inosculating  with  a branch  of  the  radial  artery.  The  branch  of 
the  radial  artery  which  joins  with  the  ulnar,  and,  as  it  may  be  said, 
completes  the  arch,  varies  in  dili’erent  cases;  most  commonly  it  is  a 
small  one  emerging  from  among  the  muscles  of  the  thumb  or  the 
superficial  volar.  In  its  course  across  the  hand,  the  artery  describes 
a curve,  having  its  convexity  directed  towards  the  fingers,  and  reach- 
ing downwards  somewhat  lower  than  a line  on  a level  with  the 
flexure  of  the  first  joint  of  the  thumb. 
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The  superficial  palmar  artery,  at  its  commencement,  rests  on  the 
annular  ligament  of  the  wrist,  and  slightly  on  the  short  muscles  of  the 
little  finger  ; then  on  the  tendons  of  the  superficial  flexor  of  the  fingers, 
and  the  divisions  of  the  median  and  ulnar  nerves,  the  latter  of  which 
accompanies  the  vessel  for  a time.  It  is  covered  towards  the  ulnar 
border  of  the  hand  by  the  palmaris  brevis,  and  afterwards  by  the 
palmar  fascia  and  the  integument. 

The  branches  given  off  by  the  superficial  palmar  arch,  which  are 
generally  numerous,  are  as  follows  : 

The  deep  or  communicating  branch  (cubitalis  manus  profunda, — Haller)  arises 
from  the  ulnar  artery  at  the  commencement  of  the  palmar  arch,  a little  beyond 
the  pisiform  bone,  sinks  deeply  between  the  flexor  brevis  and  the  abductor  of 
the  little  finger,  and  then  inosculates  with  the  palmar  termination  of  the  radial 
artery,  thereby  completing  the  deep  palmar  arch. 

Small  branches,  some  following  a retrograde  course  to  the  annular  ligament, 
are  given  off  to  the  parts  in  the  palm  of  the  hand  from  the  upper  or  concave  side 
of  the  palmar  arch. 

The  digital  branches  [digitales  communes],  usually  four  in  number,  pro- 
ceed downwards  from  the  convexity  of  the  palmar  arch  to  supply  both  sides  of 
the  three  inner  fingers,  and  the  ulnar  side  of  the  fore-finger.  The  first  digital 
branch  inclines  inwards  to  the  ulnar  border  of  the  hand,  and  after  giving  minute 
offsets  to  the  small  muscles  of  the  little  finger,  runs  along  the  inner  margin  of  its 
phalanges.  The  second  runs  along  the  fourth  metacarpal  space,  and  at  the  root 
of  the  fingers  divides  into  two  branches,  which  proceed  along  the  contiguous 
borders  of  the  ring-finger  and  little  finger.  The  third  is  similarly  di.sposed  of  to 
the  ring-finger  and  middle  finger,  and  the  fourth  to  the  latter  and  the  index-finger. 
The  radial  side  of  the  index-finger  and  the  thumb  are  supplied  from  the  radial 
artery. 

The  digital  arteries,  placed  at  first  superficial  to  the  tendons,  then  lie  between 
them,  accompanied  by  the  digital  nerves  as  far  as  the  clefts  of  the  fingers,  where 
they  are  joined  by  the  anterior  interosseous  arteries,  branches  of  the  deep  arch. 
On  the  sides  of  the  fingers,  each  artery  lies  beneath  the  corresponding  nerve,  and 
gives  branches  which  supply  the  sheaths  of  the  tendons,  and  the  joints,  some  of 
them  anastomosing  across  the  front  of  the  bone  with  similar  branches  from  the 
opposite  side.  At  about  the  middle  of  the  last  phalanx,  the  two  branches  for  each 
finger  converge  and  form  an  arch,  from  which  proceed  numerous  small  offsets  to 
supply  the  matrix  of  the  nail  and  all  the  structures  at  the  tip  of  the  finger. 

The  peculiarities  observed  in  the  branches  of  the  superficial  palmar  arch,  will 
be  noticed  after  the  description  of  the  deep  arteries  of  the  hand. 

RADIAL  ARTERY. 

The  radial  artery,  [a.  radialis,]  fig.  244,“  in  direction,  though  not  in 
size,  appears  to  be  the  continuation  of  the  brachial.  It  extends  from 
the  bifurcation  of  the  latter,  obliquely  along  the  front  of  the  fore-arm 
as  far  as  the  lower  end  of  the  radius,  below  which  it  turns  round  the 
outer  border  of  the  wrist,  and  then  descending  to  the  back  of  the  space 
between  the  metacarpal  bones  of  the  thumb  and  fore-finger,  passes 
forwards  to  the  palm  of  the  hand,  which  it  crosses  towards  the  inner 
side,  so  as  to  form  the  deep  palmar  arch.  From  the  change  in  its 
course  at  the  lower  end,  the  directions  and  connexions  of  the  radial 
artery  may  be  separately  described  in  the  fore-arm,  on  the  wrist,  and 
in  the  hand. 

In  the  fore-arm,  the  direction  of  this  artery  is  from  the  point  of  bi- 
furcation of  the  brachial  opposite  to  the  neck  of  the  radius  towards 
the  fore  part  of  the  styloid  process  of  that  bone.  It  descends  at  first 
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somewhat  obliquely  outwards  in  a line  with  the  brachial  artery,  and 
then  nearly  vertically  along  the  outer  part  of  the  front  of  the  fore-arm, 
its  course  being  indicated  by  a line  di’awn  from  the  middle  of  the  bend 
ot  the  elbow  to  the  narrow  interval  between  the  trapezium  bone  and 
the  tendons  of  the  extensors  of  the  thumb,  which  can  be  readily  felt 
towards  the  outer  border  of  the  wrist.  Placed  at  first  to  the  inner 
side  of  the  radius,  the  vessel  gradually  inclines  to  the  front  of  that 
bone,  on  which  it  lies  below  ; it  is  in  this  part  of  the  vessel  that  the 
pulse  is  usually  felt  during  life.  The  radial  artery  is  nearer  to  the 
surface  than  the  ulnar,  and  is  covered  onlv  by  the  common  integument 
and  fascia,  except  where  it  is  overlapped  by  the  fleshy  part  of  the  su- 
pinator longus,  which  must  be  drawn  aside  in  order  to  bring  the  ves- 
sel into  view.  At  first  it  rests  on  the  tendon  of  the  biceps,  and  is  then 
supported  by  the  branches  of  the  musculo-spiral  nerve,  and  some  cel- 
lular tissue,  which  separate  it  from  the  short  supinator  muscle.  It  next 
passes  over  the  insertion  of  the  pronator  teres,  and  the  thin  radial  ori- 
gin of  the  flexor  sublimis;  after  which,  it  lies  on  the  flexor  pollicis 
longus  and  pronator  quadratus,  until  it  reaches  the  lower  end  of  the 
radius.  To  the  inner  side  of  this  vessel  lie  the  pronator  teres  in  the 
upper  part  of  its  course,  and  in  the  rest,  the  flexor  carpi  radialis;  and 
on  the  outer  side,  in  its  whole  course  along  the  fore-arm,  is  the  supi- 
nator longus  or  the  tendon  of  that  muscle. 

The  artery  is  accompanied  by  venae  comites,  which  have  the  usual 
arrangement  of  those  veins. 

Kerves. — The  radial  branch  of  the  musculo-spiral  nerve  is  placed 
on  the  outer  side  of  the  artery  in  the  middle  third  of  its  course.  At 
the  elbow  that  nerve  is  separated  from  the  artery  by  a considerable 
interval;  and  towards  the  lower  end  of  the  fore-arm,  it  turns  back- 
wards beneath  the  tendon  of  the  supinator  longus,  to  reach  the  dorsal 
aspect  of  the  arm,  and  thus  loses  all  connexion  with  the  artery.  Some 
fihiments  of  the  external  cutaneous  nerve  pierce  the  fascia  to  reach 
the  lower  part  of  the  artery,  which  they  accompany  to  the  back  of 
the  carpus. 

At  the  wrist,  the  radial  artery  turns  outwards  between  the  styloid 
process  of  the  radius  and  the  carpus,  beneath  the  tendons  of  the  exten- 
sors of  the  metacarpal  bone  and  of  the  first  phalanx  of  the  thumb,  and 
upon  the  external  lateral  ligament  of  the  wrist-joint,  to  reach  the  back 
of  the  carpus.  It  then  runs  downwards  for  a short  distance,  lying  in 
the  angular  interval  between  the  tendons  of  the  two  extensors  of  the 
thumb  just  alluded  to,  and  that  of  the  extensor  of  its  second  phalanx  ; 
and  soon,  being  crossed  by  this  last-named  tendon,  the  vessel  reaches 
the  upper  end  of  the  space  between  the  first  and  second  metacarpal 
bones,  where  it  turns  forwards  into  the  palm  of  the  hand,  by  passing 
between  the  heads  of  the  first  dorsal  interosseous  muscle. 

As  it  turns  round  below  the  end  of  the  radius  the  artery  is  deep- 
seated,  but  afterwards  comes  nearer  to  the  surface.  It  is  accompa- 
nied by  two  veins  and  by  some  filaments  of  the  external  cutaneous 
nerve,  and  is  crossed  by  subcutaneous  veins  and  by  filaments  of  the 
radial  nerve. 
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PECULIARITIES  OF  THE  RADIAL  AE.TERY. 

From  the  usual  place  of  cnigin  the  radial  was  found,  in  429  observations,  to  de- 
viate in  the  proportion  of  nearly  1 case  in  8.  In  all  it  arose  higher  than  usual, 
with  the  exception  of  one  case  of  low  division  of  the  brachial  artery,  and  in  this 
the  radial  artery  was  joined  by  a vas  aberrans.  The  brachial  artery  (most  com- 
monly near  its  upper  end)  was  the  source  from  which  the  radial  proceeded  in 
case  of  high  origin  much  more  frequently  than  the  axillary. 

The  position  of  this  artery  in  the  upper  arm,  in  the  case  of  its  premature  origin, 
having  been  already  mentioned,  it  remains  only  to  examine  the  peculiarities  of 
its  course  in  the  fore-arm.  The  radial  artery  more  rarely  deviates  from  its  usual 
position  along  the  fore-arm  than  the  ulnar.  It  has,  however,  been  found  lying 
upon  the  fibrous  expansion  from  the  tendon  of  the  biceps,  and  over  the  fascia  of 
the  fore-arm,  instead  of  beneath  those  structures.  This  vessel  has  also  been  ob- 
served to  be  placed  on  the  surface  of  the  long  supinator,  instead  of  on  the  inner 
border  of  that  muscle.  In  turning  round  the  wrist,  it  has  likewise  been  seen  to 
deviate  from  its  ordinary  course  by  passing  over  the  e.xtensor  tendons  of  the 
thumb,  instead  of  beneath  them.  But  these  several  peculiarities  are  of  very  rare 
occurrence.  As  was  previously  stated  (p.  580),  the  vasa  aberrantia  occasionally 
derived  from  the  brachial  and  axillary  arteries  most  commonly  end  by  joining 
the  radial,  or  one  of  its  branches. 

SOME  VARIATIONS  IN  THE  ULNAR  AND  RADIAL  ARTERIES 

COMPARED. 

Some  of  the  peculiarities  observed  in  these  vessels  may  be  usefully  contrasted 
with  each  other. 

In  the  first  place,  it  has  been  found  that  the  radial  artery  much  more  frequently 
deviates  in  some  important  particular  from  its  usual  condition  than  the  ulnar,  the 
proportions  in  a large  and  about  an  equal  number  of  cases  being  about  1 in 
for  the  radial  artery,  and  1 in  10  for  the  ulnar. 

With  respect  to  the  place  of  origin  , the  radial  offered  more  frequent  peculiarities 
than  the  ulnar,  in  the  proportion  of  13  to  8.  The  radial  artery  arose  from  the 
axillary  twice  as  often  as  the  ulnar.  In  taking  origin  high  up  from  the  brachial, 
the  radial  artery  sprung  most  frequently  from  the  upper  part  of  that  trunk ; while, 
on  the  contrary,  the  uhrar  artery  most  commonly  arose  from  the  brachial,  near 
its  lower  end. 

There  are  certain  variations  of  size  presented  by  the  radial  and  ulnar  arteries 
which  may  be  best  explained  together,  for  they  exhibit  a principle  of  compensa- 
tion, accordmg  to  which,  if  one  be  smaller,  the  other  is  larger. 

The  ulnar  artery  is  the  vessel  which  is  the  most  frequently  diminished  in  size, 
its  deficiency  being  then  usually  compensated  for  on  the  hand  by  the  radial,  as 
will  be  shown  in  considering  the  arteries  of  the  hand ; but  the  palmar  part  of  the 
ulnar  artery  may,  when  small,  be  reinforced  by  a large  median  artery,  and  in  the 
fore-arm  the  ulnar  artery  itself  has  been  found  to  be  strengthened  by  another  branch 
from  the  anterior  interosseous. 

A diminution  in  size  of  the  radial  is  less  frequent  than  of  the  ulnar  artery. 
The  defect,  when  it  exists,  is  compensated,  especially  in  the  hand,  by  an  increase 
in  the  size  of  the  ulnar.  In  the  fore-arm  the  radial  artery  has  been  observed  to 
be  reinforced  by  the  anterior  interosseous  in  front  of  the  wrist,  and  by  the  perfo- 
rating branch  of  that  vessel  behmd  the  carpus.  The  last  cases  referred  to  may 
be  regarded  as  a transition  to  an  extremely  rare  variety,  in  which  the  radial  artery 
ended  by  giving  the  recurrents  and  a few  muscular  branches,  the  place  of  its  de- 
scending trunk  being  supplied  near  the  wrist  by  the  interosseous.  An  example 
of  this  arrangement  of  the  vessels  is  in  the  Museum  of  Professor  Otto,  at  Breslau. 

BRANCHES  OF  THE  RADIAL  ARTERY. 

The  branches  of  the  radial  artery  may  be  arranged  according  as 
they  are  given  off  in  the  fore-arm,  on  the  wrist,  and  in  the  hand.  The 
branches  which  arise  from  the  radial  in  the  fore-arm,  are  the  radial 
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recurrent,  the  muscular  branches,  the  anterior  carpal,  and  the  super- 
ficial volar. 

The  radial  reairrent  artery,  [a.  recurrens  radialis,]  fig.  244,”  which  varies  much 
in  size,  arches  upwards  from  the  radial  soon  after  its  origin,  running  between  the 
branches  of  the  musculo-spiral  nerve.  It  first  lies  on  the  supinator  brevis,  and 
then  on  the  brachialis  anticus,  being  covered  by  the  supinator  longus.  In  front 
of  the  outer  condyle,  and  in  the  interval  between  the  last  two  muscles,  it  anasto- 
moses with  the  terminal  branches  of  the  superior  profunda.  From  the  lower  or 
convex  side  of  this  artery  are  given  off  several  branches;  one,  of  considerable 
size,  to  the  supinator  and  extensor  muscles,  and  some  beneath  the  latter  to  anas- 
tomose with  the  posterior  interosseous  branches.  It  also  supplies  the  supinator 
brevis  and  brachialis  anticus  in  part. 

Several  rmnamed  muscular  branches  are  given  to  the  muscles  on  the  fore  part 
of  the  arm. 

The  antciior  carpal  is  a small  branch  which  arises  from  the  radial  artery  near 
the  lower  border  of  the  pronator  quadratus,  and  runs  inwards  in  front  of  the  radius. 
It  is  usually  called  the  anterior  radial  carpal,  to  distinguish  it  from  a similar 
branch  from  the  ulnar  artery,  with  which  it  anastomoses  so  as  to  form  an  arch 
above  and  in  front  of  the  radio-carpal  articulation,  from  which  branches  descend 
to  supply  the  joints  of  the  wrist. 

The  superficial  volar,'*  (ramus  superficialis  volffi)  proceeds  directly  forwards 
from  the  radial  artery,  where  it  is  about  to  turn  backwards,  following  the  direction 
of  that  vessel  in  the  fore-arm.  In  its  size  this  branch  is  subject  to  many  varieties. 
Most  commonly  it  is  very  small,  and  ends  in  the  muscles  of  the  thumb.  When 
it  attains  considerable  size,  this  artery  runs  over  the  small  muscles  of  the  thumb 
at  their  origin,  lying  upon  the  annular  ligament,  to  which  it  is  bound  down  by  a 
thin  process  of  fascia,  and  is  usually  described  as  inosculating  with  the  radial  ex 
tremity  of  the  superficial  palmar  arch,  which  it  thus  completes. 

The  branches  which  arise  from  the  second  or  carpal  portion  of  the 
radial  artery  are  the  following: — the  posterior  carpal,  the  metacarpal, 
the  dorsal  arteries  of  the  thumb,  and  the  dorsal  artery  of  the  index- 
finger. 

The  posterior  carpal  (ar.  dorsalis  carpi  radialis)  is  small  but  constant.  It  arises 
opposite  the  carpal  articulations,  beneath  the  extensor  tendons  of  the  thumb,  and 
near  the  tendons  of  the  radial  extensor  muscles,  beneath  which  it  runs  inwards 
on  the  back  of  the  carpus.  Here  it  anastomoses  with  a similar  branch  from  the 
ulnar  artery,  and  with  the  terminations  of  the  anterior  interosseous  artery,  which, 
it  will  be  remembered,  perforates  the  interosseous  ligament,  and  becomes  dorsal 
in  the  lower  part  of  the  fore-arm.  Bra,nches  descending  from  the  carpal  artery  to 
the  metacarpal  spaces  become  the  dorsal  interosseous  arteries,  for  the  third  and 
fourth  interosseous  spaces  of  the  hand,  after  anastomosing,  at  the  upper  end  of 
those  spaces,  with  the  posterior  perforating  branches  from  the  deep  palmar  arch. 

The  first  dorsal  interosseous  branch  (metacarpal:  ramus  dorsalis  interosseus 
primus, — Haller,)  arises  from  beneath  the  e.xtensors  of  the  thumb,  frequently  with 
the  posterior  carpal,  and  descends  obliquely  towards  the  interval  between  the 
second  and  third  metacarpal  bones;  it  there  becomes  interosseous,  and,  after 
communicating  with  the  corresponding  perforating  branch  of  the  deep  palmar 
arch,  descends  upon  the  second  dorsal  interosseous  muscle,  as  far  as  the  cleft  of 
the  index  and  middle  fingers,  where  it  gives  off  dorsal  superficial  arteries  to  those 
fingers,  and  ends  by  communicating  with  the  palmar  digital  branch  at  its  point 
of  division  between  the  fingers. 

The  dorsal  arteries  of  the  thumb  (dorsales  pollicis),  small,  and  two  in  number, 
sometimes  arise  separately  opposite  the  head  of  the  metacarpal  bone,  and  at 
others  by  a common  trunk,  which  divides  into  two  branches.  They  run  upon 
the  dorsal  aspect  of  the  bones  of  the  thumb,  one  at  its  radial,  the  other  at  its 
ulnar  border. 

The  dorsal  artery  of  the  index-finger  (dorsalis  indicis),  a very  small  branch, 
arises  lower  down  than  the  preceding,  and  after  sending  branches  to  the  abductor 
indicis,  runs  along  the  radial  side  of  the  back  of  the  index-finger. 
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PECULIARITIES  OF  THE  BRANCHES  OF  THE  RADIAL  IN 
THE  FORE- ARM. 

Of  these  branches  the  radial  recurrent  is  sometimes  very  large,  or  it  may  be 
represented  by  several  separate  branches.  When  the  radial  itself  arises  high  up, 
the  recurrent  artery  usually  comes  from  the  residual  brachial  trunk  or  from  the 
ulnar  artery,  or  more  rarely  from  the  interosseous.  When  given  from  the  brachial 
trunk,  the  radial  recurrent  has  been  found  crossing  beneath  the  tendon  of  the 
biceps. 

The  superficial  volar  branch  of  the  radial  was  found,  in  a large  proportion  of 
cases  examined,  141  in  235,  to  be  small,  and  to  be  lost  in  the  short  muscles  of  the 
thumb,  without  forming  any  connexion  with  the  palmar  arch,  or,  with  any  of  the 
digital  arteries.  When  the  superficial  volar  had  considerable  size,  its  disposition 
varied  as  follows.  In  the  majority  of  cases  it  simply  ended  in  the  superficial 
arch.  In  a smaller  number,  without  joining  the  ulnar  portion  of  the  arch,  it  fur- 
nished one  or  more  digital  arteries.  Lastly,  the  artery  at  the  same  time  joined 
the  arch,  and  furnished  one  or  more  digital  branches  to  the  thumb  and  index- 
finger. 

The  origin  of  the  branch  in  question  was  also  found  to  present  some  pecu- 
liarities. It  occasionally  arose  from  the  radial  at  a distance  of  one  inch  and  a 
half  to  two  inches  and  a half  above  its  ordinary  position,  in  one  case  even  nearly 
as  high  as  the  bend  of  the  elbow.  In  these  cases  it  usually  descended  with  the 
radial;  but  when  the  latter  turned  outwards  to  reach  the  back  of  the  limb  sooner 
than  usual,  the  superficial  volar  occupied  the  place  of  the  radial  in  front. 

The  first  dorsal  interosseous  branch  (metacarpal),  which  descends  on  the 
second  interosseous  space  to  the  cleft  between  the  index  and  middle  fingers,  is 
not  unfrequently  so  large  as  to  furnish  the  collateral  digital  branch  to  each  of  those 
fingers.  The  carpal  and  interosseous  (metacarpal)  branches  of  the  radial  are 
sometimes  small,  their  place  being  supplied  by  the  perforating  division  of  the 
anterior  interosseous,  apparently  by  an  enlargement  of  the  ordinary  anastomosis 
between  them. 

PALMAR  BRANCHES  OF  THE  RADIAL  ARTERY. 

The  branches  derived  from  the  radial  after  it  has  entered  the  hand, 
are,  the  great  artery  of  the  thumb,  the  radial  branch  of  the  inde.x- 
finger,  and  its  large  terminal  branch,  which  forms  the  deep  palmar 
arch. 

The  large  artery  of  the  thumb'''  (arteria  pollicaris:  ar.  princeps  pollicis, — Haller), 
arises  from  the  radial,  where  it  is  about  to  turn  inwards  across  the  palm  of  the 
hand.  It  descends  in  front  of  the  abductor  indicis,  along  the  metacarpal  bone  of 
the  thumb  to  its  lower  end  (comes  ossis  metacarpi  pollicis, — Haller),  between  the 
bone  and  the  short  muscles  covering  it,  to  the  space  between  the  lower  ends  of 
the  short  flexor  of  the  thumb.  At  that  point,  and  beneath  the  tendon  of  the  long 
flexor,  the  artery  divides  into  two  branches,  the  collateral  arteries  of  the  thumb, 
which  course  along  the  borders  of  its  phalanges  on  their  palmar  aspect,  and  in- 
osculate on  the  last  phalanx,  forming  an  arch  similar  in  its  arrangement  to  that  on 
the  other  fingers. 

The  radial  branch  for  the  index-finger  (art.  volaris  radialis  indicis, — Haller), 
generally  arises  close  to  the  preceding  branch ; but  though  constantly  found,  it 
varies  in  size  and  in  its  mode  of  origin.  It  descends  at  first  between  the  abductor 
indicis,  which  is  behind  it,  and  the  flexor  brevis  and  Adductor  pollicis  in  front; 
and  continues,  covered  only  by  the  skin  and  fascia,  along  the  radial  border  of  the 
index-finger,  forming  its  radial  collateral  branch  (whence  its  name),  and  anasto- 
mosing in  the  usual  manner  with  the  ulnar  collateral  branch  for  the  same  finger, 
derived  from  the  superficial  palmar  arch.  This  artery  very  frequently  gives  a 
communicating  branch  to  the  superficial  arch,  near  the  lower  border  of  the  ad- 
ductor pollicis. 

The  most  frequent  method  of  communication  between  the  radial  artery  and  the 
superficial  arch  is  by  a small  branch,  which  proceeds  from  the  former  through 
the  muscles  of  the  thumb. 
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DEEP  PALMAR  ARCH. 

The  deep  pahnar  arch  (arcus  profundus  volaB, — Haller),  which  is  to 
be  regarded  as  the  palmar  continuation  of  the  radial  artery,  com- 
ruences  at  the  up[>er  end  of  the  first  interosseous  space,  between  the 
heads  nf  the  abductor  indicis,  turns  transversely  across  the  palm 
towards  the  upper  end  of  the  fourth  metacarpal  bone,  near  which  it 
inosculates  with  the  communicating  branch  from  the  ulnar  artery,  and 
thus  torms  the  deep  palmar  arch.  The  convexity  of  this  arch  is 
directed  downwards.  It  is,  as  its  name  implies,  more  deeply  seated 
than  the  superficial  arch  derived  from  the  ulnar  artery, — being  placed 
upon  the  interosseous  muscles,  and  the  metacarpal  bones,  immediately 
below  the  carpal  extremities  of  these ; and  being  covered  by  the  flexor 
brevis  pollicis,  the  flexor  tendons  of  the  fingers,  the  lumbricales  .mus- 
cles, and  the  muscles  of  the  little  finger.  It  is  also  higher  or  nearer 
to  the  carpus  than  the  superficial  arch,  and  differs  from  it  in  retaining 
its  size  almost  undiminished.  It  is  accompanied  by  the  deep  branch 
of  the  ulnar  nerve,  which  runs  from  the  inner  end  of  the  arch  out- 
wards. 

Branches. — The  deep  palmar  arch  gives  off  recurrent  branches  (rami  retrogradi, — 
Haller)  from  its  upper  concave  side,  which  ascend  and  anastomose  with  the 
branches  from  the  anterior  carpal  arch.  It  likewise  furnishes  superior  perforating 
Iiranches,  three  in  number,  which  pass  backwards  through  the  ujrper  extremities 
of  the  last  three  interosseous  spaces  to  inosculate  with  the  dorsal  interosseous 
arteries.  Lastly,  the  deep  palmar  arch  affords  origin,  from  its  convexity,  to  the 
palmar  interosseous  arteries  (interossece  volares, — Haller),  usually  three  in  number, 
but  very  liable  to  variation,  which  lie  upon  the  interosseous  spaces,  supply  the 
muscles  there,  and  anastomose  at  the  clefts  of  the  fingers  with  the  digital  branches 
from  the  superficial  arch.  It  is  by  an  enlargement  of  these  small  vessels  that  the 
deep  palmar  arch  sometimes  supplies  the  corresponding  digital  arteries  in  the 
absence  of  those  usually  derived  from  the  superficial  arch. 

ARTERIES  OF  THE  HANDt  VARIOUS  CONDITIONS  OF. 

The  arteries  of  the  hand  frequently  vary  from  their  usual  mode  of  distribution. 
Ordinarily  there  are,  it  will  be  remembered,  two  sets  of  arteries  in  the  hand  com- 
municatmg  with  each  other,  viz.,  an  ulnar  or  superficial  set  on  the  inner  side,  and 
a radial  or  deep  set  on  the  outer.  Now,  from  the  usual  arrangement  presented  by 
these  two  sets  of  arteries  there  are  numerous  deviations,  which  may  be  classed 
as  follows,  a.  By  far  the  larger  number  of  deviations  consist  of  a deficiency  in 
one  or  other  of  these  sets  of  arteries,  accompanied  by  a corresponding  increase 
in  the  opposite  one ; and  it  may  be  observed  that  the  defect  is  much  more  com- 
monly on  the  part  of  the  superficial,  and  the  increase  on  the  part  of  the  deep  set. 
h.  In  a second  and  smaller  class  of  variations  a deficiency  in  one  or  other  of  the 
two  systems  above  referred  to  is  supplied,  either  by  the  enlargement  of  branches 
which  descend  in  front  of  the  limb,  as  the  superficial  volar  (from  the  radial),  or 
the  median  artery  (from  the  anterior  interosseous),  or  by  the  enlargement  of  a 
metacarpal  branch  (from  the  radial)  on  the  back  of  the  hand. 

In  illustration  of  these  general  remarks,  the  following  modes  of  arrangement 
of  the  vessels  may  be  mentioned. 

In  the  greater  number  of  cases  the  superficial  palmar  arch  is  diminished,  and 
gives  off  fewer  digital  branches  than  u.sual.  Generally  only  one  branch  is  want- 
ing, viz.,  that  which  supplies  the  adjacent  sides  of  the  fore  and  middle  fingers ; 
but  sometimes  two  or  three  branches  are  absent,  or  even  all  four,  as  when  the 
ulnar  artery,  after  giving  branches  to  the  short  muscles  of  the  little  finger,  ends 
in  the  deep  palmar  arch.  In  the  last-named  case,  which  is  rare,  it  is  obvious 
that  the  superficial  arch  is  altogether  wanting. 

These  various  deficiencies  in  the  superficial  palmar  arch  and  its  branches  are 
usually  compensated  for  by  an  enlargement  of  the  deep  arch,  the  palmar  inter- 
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osseous  branches  of  which,  being  increased  in  size,  divide  at  the  clefts  of  the 
fingers,  and  form  such  collateral  digital  branches  as  are  not  derived  from  the 
usual  source.  But  a defective  superfical  arch  may,  as  before  mentioned,  be 
reinforced  from  other  vessels,  viz.,  from  the  superficial  volar,  from  an  enlarged 
median  artery,  or  from  a large  metacarpal  branch. 

It  sometimes,  but  more  rarely,  happens,  that  the  radial  system  of  vessels  is 
deficient ; in  which  case  the  superficial  arch  (which  belongs  to  the  ulnar  system) 
may  supply  aU  the  digital  arteries  to  the  thumb  and  fingers,  or  one  of  these  may 
be  derived  from  the  superficial  volar,  the  median,  or  the  radial  interosseous. 

DESCENDING  AORTA— THORACIC  AORTA. 

From  the  point  at  which  its  arch  is  considered  to  terminate — the 
lower  margin  of  the  third  dorsal  vertebra — the  aorta  descends  along 
the  fore  part  of  the  spine  to  the  fourth  lumbar  vertebra,  where  it 
divides  into  the  common  iliac  arteries.  The  direction  of  this  part  of 
the  vessel  is  not  vertical,  for  as  its  course  is  influenced  by  the  spine, 
upon  which  it  rests,  it  is  necessarily  concave  forwards  in  the  dorsal 
region,  and  convex  forwards  in  the  lumbar.  Again,  its  commence- 
ment is  at  the  left  side  of  the  bodies  of  the  vertebrae ; its  termination 
also  inclines  a little  to  the  left,  whilst  about  the  last  dorsal  vertebra  it 
is  nearly  upon  the  median  line.  From  this  arises  another  slight  curve, 
the  convexity  of  which  is  to  the  right  side.  Within  the  thorax,  where 
the  offsets  are  small,  the  aorta  diminishes  but  little  in  size;  in  the  ab- 
domen the  diminution  is  considerable,  in  consequence  of  large  branches 
being  furnished  to  the  viscera  in  that  cavity. 

That  part  of  the  aorta  (below  the  arch)  which  is  situated  in  the 
thorax  is  called  the  thoracic  aorta  [aorta  thoracica  descendens],  fig. 
236,  B. ; it  extends  from  the  lower  border  of  the  third  dorsal  vertebra 
on  its  left  side,  to  the  opening  in  the  diaphragm  in  front  of  the  last 
dorsal  vertebra.  It  lies  in  the  back  part  of  the  interpleural  space  (the 
posterior  mediastinum),  being  before  the  spine  and  behind  the  root  of 
the  left  lung  and  the  pericardium ; its  left  side  is  in  contact  with  the 
corresponding  pleura  and  lung,  and  close  on  the  right  side  are  the 
azygos  vein,  the  thoracic  duct  and  oesophagus.  The  latter  tube,  how- 
ever, towards  the  lower  part  of  the  thorax,  inclines  in  front  of  the 
artery,  and  near  the  diaphragm  gets  somewhat  to  its  left  side.  The 
small  azygos  vein  crosses  behind  the  thoracic  aorta. 

The  branches  derived  from  the  thoracic  aorta  are  numerous  but 
small.  They  are  distributed  to  the  walls  of  the  thorax,  and  to  the 
viscera  contained  within  it — the  latter  being  much  the  smaller  and 
least  numerous  branches. 

The  branches  to  the  viscera  are  very  irregular  in  their  number  and 
place  of  origin.  They  are  as  follows  : — 

The  pericardiac  branches  [a.  pericardiacae]  are  some  very  small  and  irregular 
vessels  which  pass  forwards  and  ramify  on  the  pericardium. 

The  bronchial  arteries  (hronchiales)  are  the  proper  nutritious  arteries  of  the  sub- 
stance of  the  lung : they  accompany  the  bronchial  tubes  in  their  ramifications 
through  that  organ,  and  they  also  supply  the  bronchial  glands,  and  in  part  the 
oesophagus.  These  vessels  vary  frequently  in  munber,  and  in  their  mode  of 
origin.  The  bronchial  artery  of  the  right  side  arises  from  the  first  aoftic  inter- 
costal artery,  or  by  a common  trunk  with  the  left  bronchial  artery  from  the  tho- 
racic aorta ; on  the  left  side  there  are  generally  two  bronchial  arteries,  both  of 
which  arise  from  the  thoracic  aorta,  one  near  the  commencement  of  that  trunk, 
and  the  other,  named  inferior  bronchial,  lower  down.  Each  artery  is  usually 
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directed  to  the  back  pai’t  of  the  corresponding  bronchus,  along  which  it  runs, 
dividing  and  subdividing  with  the  successive  bronchial  ramilications  in  the  sub- 
stance of  the  lung. 

Peculiarities  of  the  bronchial  arteries. — The  place  of  origin  is  liable  to  much  vari- 
ation. 

The  artery  of  the  right  side  has  been  found  to  arise  singly  from  the  aorta,  from 
the  internal  mammary,  or  from  the  inferior  thyroid.  The  bronchial  arteries  of 
the  two  sides  have  been  seen  to  arise  by  a common  trunk  from  the  subclavian 
(Haller).  Two  such  common  trunks^  each  furnishing  a branch  to  the  right  and 
left  lungs,  have  been  observed,  in  a single  case,  to  descend  into  the  thora.\  after 
arising,  one  from  the  internal  mammary,  and  the  other  from  the  superior  inter- 
costal artery.  Some  other  peculiarities  in  these  arteries  of  less  note  have  from 
time  to  time  been  recorded ; it  is  necessary  only  to  refer  to  one,  viz.,  the  occur- 
rence of  two  distinct  bronchial  arteries  for  each  lung. 

The  cesophageal  arteries  [a.  CEsophageai,]  are  variable  in  size  and  number;  there 
are  usually  four  or  five,  which  arise  from  the  fore  part  or  right  side  of  the  aorta, 
and  run  obliquely  downwards  upon  the  oesophagus,  supplying  its  coats.  The 
lower  branches  of  these  vessels  anastomose  with  the  ascending  offsets  of  the 
coronary  artery  of  the  stomach,  whilst  the  upper  branches  communicate  in  a 
similar  way  with  those  of  the  inferior  thyroid  artery. 

The  glands  and  loose  tissue  in  the  posterior  mediastinum  also  receive  small 
branches  {posterior  mediastinal),  [a.  mediastinicee]. 

The  branches  furnished  by  the  aorta  to  the  walls  of  the  thorax  are 
named  the  intercostal  from  their  course  between  the  ribs. 

The  intercostal  arteries,  fig.  236,  f,  f {inferior  or  aoi'tic  intercostals)  [intercostales], 
arise  from  the  posterior  part  of  the  aorta,  and  nm  outwards  upon  the  bodies  of 
the  vertebrae,  after  which  they  lie  along  the  intercostal  spaces.  They  are  usually 
ten  in  number,  the  upper  intercostal  space  and  occasionally  a second  space  also, 
being  supplied  by  the  superior  intercostal  (a  branch  of  the  subclavian  artery). 
Owing  to  the  position  of  the  aorta  to  the  left  side  of  the  spine,  the  right  aortic 
intercostals  cross  over  the  front  of  the  vertebrae,  furnishing  many  small  branches 
to  those  bones ; and  they  are  therefore  a little  longer  than  the  arteries  of  the  left 
side.  As  these  vessels  pass  outwards,  they  are  covered  by  the  pleura,  and 
crossed  by  the  sympathetic  nerve ; those  of  the  right  side  also  pass  behind  the 
cesophagus,  the  thoracic  duct,  and  the  azygos  vein. 

Having  reached  the  middle  of  its  corresponding  intercostal  space,  each  aortic 
intercostal  artery  divides  into  two  branches,  of  which  one  (a  dorsal  branch), 
passes  backwards,  and  wiU  be  presently  described ; whilst  the  other  or  anterior 
division  continues  outwards  between  the  ribs. 

This  anterior  branch,  or  proper  intercostal  artery,  [a.  intercostalis,]  passes  out- 
wards, at  first  between  the  pleura  with  a thin  fascia  (in  front),  and  the  external 
intercostal  muscle  (behind) ; and  afterwards  between  the  two  layers  of  inter- 
costal muscles.  Having  gained  the  lower  border  of  the  rib  above,  near  the  angle 
of  the  bone,  by  passing  obliquely  upwards  from  the  middle  of  the  intercostal 
space,  the  artery  furnishes  several  small  branches,  and  one  long  and  slender 
branch  which  inclines  downward  and  approaches  the  border  of  the  rib  below, 
supplying  the  bone  and  the  intercostal  muscles.  After  giving  otf  these  branches, 
the  artery  continues  along  the  lower  border  of  the  rib  above,  and  after  supplying 
the  intercostal  muscles,  anastomoses  with  the  anterior  intercostal  branches  de- 
rived from  the  internal  mammary  artery,  and  with  the  thoracic  branches  of  the 
axillary  artery. 

The  first  of  the  aortic  intercostal  arteries  has  an  anastomosis  with  the  superior 
intercostal,  which  is  derived  from  the  subclavian  artery,  and  the  last  three  are 
prolonged  amongst  the  abdominal  muscles,  where  they  communicate  with  the 
epigastric  artery  in  front,  with  the  phrenic  arteries  at  the  side,  and  with  the  lum- 
bar branches  oi  the  abdominal  aorta  lower  down. 

Each  intercostal  artery  is  accompanied,  as  it  runs  outwards  between  the  ribs, 
by  a corresponding  vein,  and  by  one  of  the  dorsal  nerves. 

The  posterior  or  dorsal  branch  [ramus  dorsalis],  of  each  intercostal  artery  passes 
backwards  to  the  inner  side  of  the  anterior  costo-transverse  ligament,  with  the 
posterior  branch  of  the  corresponding  spinal  nerve;  and  having  furnished  an 
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offset  to  the  spinal  canal,  reaches  the  muscles  of  the  back,  and  divides  into  an 
intprnal  and  an  external  branch.  The  internal  branch  is  directed  towards  the 
spinous  processes,  on  or  through  the  seraispinalis  dorsi,  and  ramifies  in  the 
muscles  and  the  skin.  The  external  branch  turns  outwards  under  the  longissi- 
mus  dorsi,  and  is  distributed  between  that  muscle  and  the  sacro-lumbalis ; some 
reach  the  superficial  muscles. 

The  spinal  branches  of  the  aortic  intercostal  arteries  are  distributed  partly  to 
the  cord  and  its  membranes,  and  partly  to  the  bones,  in  the  same  maimer  as  the 
spinal  branches  of  the  lumbar  arteries,  to  the  description  of  which  reference  is  to 
be  made. 


ABDOMINAL  AORTA. 

The  aorta,  after  having  passed  [Fig.  245. 

the  diaphragm  is  thus  named. 

It  rests  on  the  bodies  of  the  ver- 
tebrae, extending  from  the  front 
of  the  last  dorsal  to  the  fourth 
lumbar  vertebra,  a little  to  the 
left  of  the  median  line,  where  it 
usually  divides.  The  anterior 
surface  of  the  great  artery  is 
successively  in  apposition  with 
the  liver,  the  splenic  vein,  the 
pancreas,  the  third  portion  of 
the  duodenum,  the  left  renal 
vein,  and  the  peritoneum.  The 
vena  cava  lies  at  its  right  side, 
the  right  crus  of  the  diaphragm 
being  interposed  at  the  upper 
part  of  the  abdomen  ; close  to 
the  same  side,  are  the  thoracic 
duct  and  the  azygos  vein,  which 
are  placed  between  the  aorta 
and  the  right  crus  of  the  dia- 
phragm. The  aorta  is  sur- 
rounded by  a mesh  of  nerves 
derived  from  the  sympathetic. 

The  abdominal  aorta,  [aorta 
abdominalis,]  fig,  236,  c ; 245, 
gives  numerous  branches,  which 
may  be  divided  into  two  sets,  viz., 
those  which  supply  the  viscera, 

and  those  which  are  distributed  trie  artery.  4.  The  hepatic  artery,  dividing  into 
to  the  walls  of  the  abdomen,  right  and  left  hepatic  branches.  5.  The  splenic 
- • r ! arlery,  passing  outwards  to  the  spleen.  6.  The 

1 he  lOriner  consist  OI  the  supra-renal  artery  of  the  right  side,  7.  The  right 

coeliac  artery,  the  superior left,  passing 
. I • f • ^ outwards  to  the  right  kidney.  8.  The  lumbar  arte- 

mesenteric,  the  interior  mesen-  ries.  9.  The  superior  mesenteric  artery.  10.  The 
teric,  the  capsular,  the  renal,  ‘"O  spermatic  arteries,  ll.  The  inferior  mesente- 
, ’ , ..  . . ric  artery.  12.  The  sacra  media.  13.  The  com- 

and  the  spermatic  arteries  tnon  iliacs.  14.  The  internal  iliac  of  the  right  side, 
whilst  among  the  latter  are  The  external  iliac  artery.  16.  The  epiga^ric 
. 17  11^1  • .1  1 artery.  17.  ihe  circumnexa  ilii  artery, 

included  the  phrenic,  the  lum-  femoral  artery.— W.] 

bar,  and  the  middle  sacral  arte- 


The  abdominal  aorta  with  its  branches.  1.  The 
ic  arteries.  2.  The  coeliac  axis.  3.  The  gas- 


18.  The 


ries. 


The  first  three  of  the  visceral  branches  are  single  arteries. 
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Fig.  246. 


CGELIAC-  ARTERY  OR  AXIS. 

The  ccdiac  arUry,  [a.  cceliaca,]  fig.  236,  g,  fig.  246,  h,  a short  and 
very  thick  vessel,  arises  from  the  aorta  close  ■ to  the  margin  of  the 

diaphragm.  In  the  erect 
position  of  the  body  its  direc- 
tion is  nearly  horizontal  for- 
wards, and  it  is  not  more 
than  half  an  inch  long.  It  is 
behind  the  small  omentum, 
and  lies  close  to  the  left  side 
of  the  lobulus  Spigelii  of  the 
liver,  and  above  the  pancreas, 
the  two  semilunar  ganglia 
being  in  apposition  with  it, 
one  on  each  side.  After  this 
very  short  course,  the  artery 
divides  into  three  branches, 
viz.,  the  coronary  artery  of 
the  stomach,  the  hepatic,  and 
the  splenic.  These  three 
branches  separate  at  the  same 
time  from  the  end  of  the  ar- 
tery like  radii  from  an  axis, 
whence,  says  Winslow,  this 
trunk  has  been  called  axis 
arteriae  coeliacae. 

Besides  these  branches 
which  supply  the  viscera, 
the  coeliac  usually  gives  off" 
one  branch  to  the  walls  of 
the  abdomen,  viz.,  one  of  the 
phrenic  arteries. 

The  caliac  axis  is  from  time  to 
The  viscera  of  the  upper  part  of  the  abdomen,  with  time  partly  covered  at  its  origin 
the  cceliac  artery  and  its  branches,  are  represented  in  DJ  the  diaphragm.  It  may  be 
this  sketch.  1.  Liver.  2.  Gall-bladder.  3.  Stomach,  longer  than  usual,  in  which  case 
4.  Its  pyloric  end.  5.  Pancreas.  6.  Spleen.  7.  Great  its  branches  are  not  given  off  to- 
Phrenic  arteries.  6.  Coeliac.  or  • or  U Toorr  Pe  wantin'^ 


omentum,  a.  Aorta,  a. 
c.  Coronary  of  stomach. 


rnrenic  arteries.  0 (.ffiiiac.  gj. 

a.  Hepatic,  e.  Pyloric,  f.  o ■' 


v^wiviiaiy  ui  Diviuai..u.  tt.  iAcuaiiu,  c.  x yium;.  /.  i.  .,1  .i  lx* 

Gasiro-daodenal.  g.  Right  gastro*epiploic.  h.  Cystic  the  coronary hepatic^ 

artery  to  gall-bladder,  i.  Splenic,  k.  Left  gastro-  and  splenic  arteries,  arising  sepa- 
epiploic.  rately  from  the  aorta.  In  some 

cases  the  cceliac  artery  gives  off 
only  two  branches  at  its  division,  (the  coronary  and  the  splenic,)  the  hepatic 
being  supplied  from  another  source.  Rarely,  it  gives  more  than  three  branches 
to  the  viscera,  the  additional  vessel  being  a second  coronary^  or  a separate  gastro- 
duodenal artery.  Both  phrenic  arteries  are  sometimes  derived  from  this  trunk. 
Cases  have  been  met  with  in  which  a connexion  existed  between  the  cceliac  a.xis 
and  the  superior  mesenteric  artery  close  to  their  origin. 


CORONARY  ARTERY  OF  THE  STOMACH. 

The  coronary  artery  of  the  stomach  (coronaria  ventriculi),  fig.  246,  c, 
the  smallest  of  the  three  visceral  branches  derived  from  the  cfeliac 
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artery,  inclines  upwards,  and  to  the  left  side,  to  reach  the  cardiac 
orifice  of  the  stomach.  At  this  point  some  branches  are  sent  upwards 
on  the  oesophagus,  which  communicate  with  the  aortic  oesophageal 
arteries ; others  pass  before  and  behind  the  cardiac  extremity  of  the 
stomach,  and  join  with  branches  of  the  splenic  artery.  The  continua- 
tion of  the  vessel  lies  between  the  layers  of  the  smaller  omentum,  and 
inclining  from  left  to  right  along  the  upper  curvature  of  the  stomach, 
gives  branches  to  its  coats,  and  inosculates  with  the  pyloric  branch  of 
the  hepatic  artery. 

The  coronary  artery  of  the  stomach  is  sometimes  given  off  directly 
from  the  aorta ; and  is  occasionally  represented  by  two  separate  ves- 
sels. It  sometimes  furnishes  an  additional  hepatic  artery. 

HEPATIC  ARTERY. 

The  hepatic  artery,  [a.  hepatica,]  fig.  246,  d,  which  is  intermediate  in 
size,  at  least  in  the  adult,  between  the  coronary  and  splenic  arteries, 
gives  branches  to  the  stomach,  the  duodenum,  and  the  pancreas, 
besides  supplying  the  liver  and  gall-bladder.  It  inclines  upwards,  and 
to  the  right  side,  between  the  layers  of  the  small  omentum,  and  in 
front  of  the  foramen  of  Winslow,  to  reach  the  transverse  fissure  of  the 
liver,  in  which  course  it  lies  upon  the  vena  portre  and  to  the  left  of 
the  bile-duct.  Previously  to  reaching  the  liver,  it  gives  the  following 
branches : 

The  pyloric  artery,  [a.  pylorica,]  e,  descends  to  reach  the  pyloric  end  of  the  sto- 
mach, turning  from  right  to  left  along  its  upper  curvature,  supplies  it  with  branches, 
and  inosculates  with  the  coronary  artery.  This  is  sometimes  a branch  of  the 
following  artery  (the  gastro-duodenal). 

The  gastro-duodenal,  [a.  gastro-duodenalis]  /,  descends  behind  the  duodenum 
near  the  pylorus,  and  on  reaching  the  lower  border  of  the  stomach,  changes  both 
its  name  and  direction.  It  runs  from  right  to  left  along  the  great  curvature  of  the 
stomach,  between  the  layers  of  the  great  omentum,  assuming  the  name  of  right 
gastro-epiploic,  [a.  gastro-epiploica  dextra,]  g,  and  inosculates  with  the  left  gastro- 
epiploic derived  from  the  splenic  artery.  This  artery  gives  branches  upwards  to 
both  surfaces  of  the  stomach,  and  long  slender  vessels  downwards  to  the  omen- 
tum. From  the  gastro-duodenal  artery  a branch,  pancreatico-duodenal  [a.  pancreati- 
co-duodenalis],  fig.  247,'*  descends  along  "the  inner  margin  of  the  duodenum, 
between  it  and  the  pancreas,  and,  after  furnishing  several  branches  to  both  these 
organs,  anastomoses  with  a small  offset  of  the  superior  mesenteric  artery. 

Near  the  transverse  fissure  of  the  liver,  the  hepatic  artery  divides  into  its  right 
and  left  branches,  which  are  intended  for  the  supply  of  the  corresponding  lobes 
of  that  organ.  The  left,  the  smaller  division,  lying  in  front  of  the  vena  portre,  di- 
verges at  an  acute  angle  from  the  other  branch,  and  turns  outwards  to  reach  the 
left  extremity  of  the  transverse  fissure  of  the  liver,  where  it  enters  that  organ. 

The  right  hepatic  artery  inclines  outwards  to  the  right  extremity  of  the  transverse 
fissure.  When  crossing  behind  the  cystic  duct,  it  gives  off  a branch,  the  cystic 
artery,  [a.  cystica]  which  turns  upwards  and  forwards  upon  the  neck  of  the  gall- 
bladder, and  divides  mto  two  smaller  branches,  of  which  one  ramifies  between 
its  coats  at  its  dependmg  surface,  the  other  between  it  and  the  liver.  The  right 
hepatic  artery  then  divides  into  two  or  three  branches,  which  enter  the  liver  by 
its  transverse  fissure,  and  ramify  in  its  substance,  accompanying  the  divisions  of 
the  vena  portre  and  hepatic  ducts. 

The  hepatic  artery  may  arise  from  the  superior  mesenteric  artery,  or  from  the 
aorta  itself.  Accessory  hepatic  arteries  are  often  met  with,  usually  commg  from 
the  coronary  artery  of  the  stomach.  It  has  been  found  to  furnish  a phi'enio 
branch. 
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SPLENIC  ARTERY. 

The  splenic  artery,  [a.  splenica,]  figs.  246,  247,““  in  the  adult  the 
largest  branch  of  the  coeliac  artery,  is  destined  to  supply  the  spleen, 


The  distribution  of  the  branches  of  the  coeliac  axis.  1.  The  liver.  2.  Its  transverse  fissure. 
3.  The  gall-bladder.  4.  The  stomach.  5.  The  entrance  of  the  oesophagus.  6.  The  pylorus. 
7.  The  duodenum,  its  descending  portion.  8.  The  transverse  portion  of  the  duodenum.  9.  The 
pancreas.  10.  The  spleen.  11.  The  aorta.  12  The  coeliac  axis.  13.  The  gastric  artery.  14. 
The  hepatic  artery.  15.  Its  pyloric  branch.  16.  The  gastro-duodenalis.  17.  The  gasiro-epi- 
ploica  dexira.  18.  The  pancrealico-duodenalis,  inosculating  with  a branch  of  the  superior  me- 
senteric artery.  19.  The  division  of  the  hepatic  artery  into  its  right  and  left  branches  ; the  right 
giving  off  the  cystic  branch.  20.  The  splenic  artery,  traced  by  dotted  lines  behind  the  stomach 
to  the  spleen.  21.  The  gastro-epiploica  sinistra,  inosculating  along  the  great  curvature  of  the  sto- 
mach with  the  gastro-epiploica  dextra.  22.  The  pancreatica  magna.  23.  The  vasa  brevia  to  the 
great  end  of  the  stomach,  inosculating  with  branches  of  the  gastric  artery.  24.  The  superior  me- 
senteric artery,  emerging  from  between  the  pancreas  and  transverse  portion  of  the  duodenum, — W.] 

and  in  part  the  stomach  and  pancreas.  It  is  directed  horizontally 
towards  the  left  side.  Waving  and  often  tortuous  in  its  course,  it 
passes,  together  with  the  splenic  vein,  which  is  below  it,  behind  the 
upper  border  of  the  pancreas,  and  divides  near  the  spleen  into  several 
branches.  Some  of  these  enter  the  fissure  in  that  organ,  and  are  dis- 
tributed to  its  substance ; three  or  four  are  reflected  towards  the  bulg- 
ing end  of  the  stomach,  upon  which  they  ramify.  Its  branches  are 
the  followinji: — 

The  pancreatic  branches  [a.  pancreaticae] , fig.  247,““  variable  in  size  and  number, 
are  given  off  whilst  the  artery  is  passing  along  the  pancreas,  the  middle  and  left 
part  of  which  they  supply  with  vessels.  One  of  larger  size  not  unfrequently  runs 
from  left  to  right,  in  the  direction  of  the  pancreatic  duct,  and  is  called  pancreatica 


splenic  branches  are  the  proper  terminal  branches  of  the  artery;  they  are 
five  or  six,  or  even  more  in  number,  and  vary  in  length  and  size ; they  enter  the 
spleen  by  the  hilus  or  fissure  in  its  concave  surface,  and  ramify  within  that 
organ. 

The  gastric  branches,®^  {vasa  brevia,)  [s.  a.  gastrica;  breves,]  vary  from  five  to 
seven  in  number ; they  are  directed  from  left  to  right,  some  issuing  from  the  trunk 


[Fig.  247. 


ma  * ;. 
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of  the  splenic  artery,  others  from  its  terminal  branches.  Enclosed  within  the 
gastro-splenic  omentum,  they  reach  the  left  extremity  of  the  stomach,  where  they 
divide  and  spread  out  between  its  coats,  communicating  with  the  coronary  and 
left  gastro-epiploic  arteries. 

The  left  gastro-epiploic  artery  [a.  gastro-epiploica  sinistra] , runs  from  left  to  right 
along  the  great  curvature  of  the  stomach,  figs.  246,  k,  247,“'  and  inosculates 
with  the  right  gastro-epiploic  branch  from  the  hepatic  artery.  In  its  course,  this 
vessel  lies  between  the  layers  of  the  peritoneum  at  the  great  border  of  the  stomach, 
and  gives  several  long  and  slender  branches  downwards  to  the  omentum,  and 
others  upwards  to  both  surfaces  of  the  stomach,  where  they  communicate  with 
the  other  gastric  arteries. 

SUPERIOR  MESENTERIC  ARTERY. 


The  superior  mesenteric,  [a.  mesenterica  s.  mesaraica  superior,]  fij 

[Fig.  248. 


247,^^;  fig.  248,*"  an  ar- 


tery of  large  size,  supplies 
the  whole  of  the  small  in- 
testine beyond  the  duode- 
num, and  also  a part  of 
the  great  intestine.  It 
arises  from  the  fore  part 
of  the  aorta,  a little  below 
the  coeliac  artery.  For  a 
short  space  this  artery  is 
covered  by  the  pancreas ; 
on  emerging  from  below' 
that  gland  it  descends  in 
front  of  the  duodenum  at 
its  end,  and  is  thence  con- 
tinued between  the  layers 
of  the  mesentery.  The 
splenic  vein  crosses  over 
its  root.  In  the  mesentery 
the  artery  at  first  passes 
downwards  and  to  the  left 
side,  but  afterwards  curves 
towards  the  right  iliac  fos- 
sa, opposite  to  which  it  in- 
osculates with  its  own  ileo- 
colic branch. 

Branches. — Whilst  un- 
der cover  of  the  pancreas, 
the  superior  mesenteric 
artery  sends  off  a small 
branch,  inferior  pancreati- 
co-duodenal,  which  runs 
along  -the  concave  bor- 
der of  the  duodenum,  and 
joins  with  the  pancreatico- 
duodenal artery.  Its  other 
viz.,  those  from  the  left  or 
cave  side. 


The  course  and  distribution  of  the  superior  mesenteric 
artery.  1.  The  descending  portion  of  the  duodenum.  2. 
The  transverse  portion.  3.  The  pancreas.  4.  The  jeju- 
num. 5.  The  ileum.  6.  The  CKcum,  from  which  the 
appendix  vermiformis  is  seen  projecting.  7.  The  ascend- 
ing colon.  8.  The  transverse  colon.  9.  The  commence- 
ment of  the  descending  colon.  10.  The  superior  mesen- 
teric artery.  11.  The  colica  media.  12.  The  branch 
which  inosculates  with  the  colica  sinistra.  13.  The 
branch  of  the  superior  mesenteric  artery,  which  inoscu- 
lates with  the  panoreatico-duodenalis.  14.  The  colica 
dextra.  15.  The  ileo-colica.  16,  16.  The  branches  from 
the  convexity  of  the  superior  mesenteric  to  the  small  in- 
testines.— W.] 

branches  may  be  divided  into  two  sets, 
convex,  and  those  from  the  right  or  con- 
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Those  which  spring  from  the  convex  or  left  side  of  the  vessel,  fig. 
248, {rami  intestini  tenuis)  are  intended  for  the  supply  of  the 
jejunum  and  ileum.  They  are  usually  twelve  or  more  in  number,  and 
are  all  included  between  the  layers  of  the  mesentery.  They  run 
parallel  to  one  another  for  some  distance,  and  then  divide  into  two 
branches,  each  of  which  forms  an  arch  with  the  neighbouring  branch. 
From  the  first  set  of  arches  other  branches  issue,  which  divide,  and 
recommunicate  in  the  same  way,  until,  finally,  after  forming  four  or 
five*  such  tiers  of  arches,  each  smaller  than  the  other,  the  ultimate  di- 
visions of  the  vessels  proceed  directly  to  the  intestine,  turning  upon  it 
on  both  sides,  and  ramifying  in  its  coats. 

The  branches  from  the  right  or  concave  side  of  the  superior  mesen- 
teric artery  are  given  to  the  colon,  and  hence  are  named  the  colic 
arteries. 

The  ileo-colic  artery,*'’  [a.  ileo-colica,]  the  first  in  order  from  below  upwards,  in- 
clines downwards,  and  to  the  right  side,  towards  the  ileo-colic  valve,  near  which 
it  divides  into  two  branches : one  of  these  descends  to  inosculate  with  the  termi- 
nation of  the  mesenteric  artery  itself,  and  to  form  an  arch,  from  the  conve.xity  of 
which  branches  proceed  to  supply  the  junction  of  the  small  with  the  large  intes- 
tine, the  csEcum,  and  its  appendix ; the  other  division  ascends  and  inosculates 
with  the  following  branch. 

The  right  colic  artery,'"*  [a.  colica  dextra,]  passes  transversely  towards  the  right 
side,  beneath  the  peritoneum,  to  the  middle  of  the  ascending  colon,  opposite  to 
which  it  resolves  itself  into  two  branches,  of  which  one  descends  to  communicate 
with  the  ileo-colic  artery,  whilst  the 'Other  ascends  to  join  in  an  arch  with  the 
middle  colic. — This  artery  and  the  ileo-colic  often  arise  by  a common  trunk. 

The  middle  colic  artery,"  [a.  colica  media,]  passes  upwards  between  the  layers 
of  the  mesocolon  towards  the  transverse  colon,  and  divides  in  a manner  exactly 
similar  to  the  vessels  jUSt  noticed.  One  of  its  branches  inclines  to  the  right,  where 
it  inosculates  with  the  preceding  vessel;  the  other'"  descends  to  the  left  side,  and 
maintains  a similar  communication  with  the  left  colic  branch,  derived  from  the 
inferior  me,senteric  artery.  From  the  arches  of  inosculation  thus  formed,  small 
branches  pass  to  the  colon  for  the  supply  of  its  coats.  Those  branches  of  the 
superior  mesenteric  artery  which  supply  the  ascending  colon  have  a layer  of 
peritoneum  on  their  anterior  aspect  only ; the  others  lie  between  two  layers. 

The  superior  mesenteric  artery  is  occasionally  connected  at  its  origin  with  the 
coeliac  artery.  Not  unfrequently  it  furnishes  the  hepatic  artery. 

INFERIOR  MESENTERIC  ARTERY. 

This  artery  [a.  mesenterica  inf.],  fig.  236,  i;  fig.  249,®  much  smaller 
than  the  superior  mesenteric,  supplies  the  left  side  of  the  colon,  and 
the  greater  part  of  the  rectum.  It  arises  from  the  aorta,  between  an 
inch  and  two  inches  above  the  bifurcation  of  that  trunk. 

The  inferior  mesenteric  artery  deviates  to  the  left  side  in  the  direc- 
tion of  the  left  iliac  fossa,  from  which  point  it  descends  between  the 
layers  of  the  meso-rectum  into  the  pelvis,  and  under  the  name  of  “ su- 
perior haemorrhoidal”  artery,  runs  down  behind  the  rectum.  It  lies  at 
first  close  to  the  aorta,  on  its  left  side,  and  then  crosses  over  the  left 
common  iliac  artery.  Its  branches  are  the  following : 

The  left  colic  artery  (colica  sinistra),  fig.  249,'°  is  directed  to  the  left  side  behind 
the  peritoneum,  and  across  the  left  kidney  to  reach  the  descending  colon.  It 
divides  into  two  branches,  and  forms  a series  of  arches  in  the  same  way  as  the 
colic  vessels  of  the  opposite  side.  One  of  these  two  branches  passes  upwards 
along  the  colon,  and  inosculates  with  the  descending  branch  of  the  middle  colic ; 

* [I  think  it  rare  to  find  more  than  three  sets  of  these  arterial  arches. — J.  L.J 
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whilst  the  other  descends  towards  the  sigmoid  flexure,  and  anastomoses  with  the 
sigmoid  artery. 

The  nigmoid  artery,'"  runs  obliquely  downwards  to  the  sigmoid  flexure  of  the 
colon,  where  it  divides  into  branches,  some  of  which  incline  upwards  and  form 
arches  with  the  preceding  vessel,  others  turn  downwards  to  the  rectum  and 
anastomose  with  the  following  branch.  Instead  of  a single  sigmoid  artery,  two 
or  three  branches  are  sometimes  present. 

The  superior  hcemorrhoidal  artery,  (haemorrhoidalis,*®  interna,  — Haller^  [s. 
sup.]),  the  continuation  of  the 

inferior  mesenteric,  passes  [Fig-  249, 

into  the  pelvis  behind  the 
rectum,  at  first  in  the  fold  of 
the  meso-rectum,  and  then 
divides  into  two  branches 
which  ramify  one  on  each 
side  of  the  intestine,  extend- 
ing to  near  its  lower  end,  and 
anastomosing  with  the  middle 
and  inferior  haemorrhoidal  ar- 
teries. 

In  this  place  it  may  be 
remarked  that  the  arteries 
distributed  to  the  alimentary 
canal  communicate  freely  one 
with  the  other  over  the  whole 
length  of  that  canal.  The 
arteries  of  the  great  intestine, 
derived  from  the  two  mesen- 
teric arteries,  form  a range  of 
vascular  arches  along  the 
colon  and  rectum,  at  the  lower 
end  of  which  they  anastomose 
with  the  middle  and  inferior 
hsemorrhoidal  arteries,  given 
from  the  internal  iliac  and 
pudic  arteries.  The  branches 
from  the  left  side  of  the  su- 
perior mesenteric  form  ano- 
ther series  of  arches  along 
the  small  intestine,  which  is 
connected  with  the  former  by 
the  ileo-colic  artery.  Further, 
a branch  of  the  superior  me- 
senteric joins  upon  the  duo- 
denum with  the  pancreatico- 
duodenal artery  j the  latter,  'pjjg  distribution  and  branches  of  the  inferior  mesenteric 
at  its  commencement,  is  in  a artery.  1,  1.  The  superior  mesenteric  artery,  with  its 
manner  continuous  with  the  branches  and  the  small  intestines  turned  over  to  the  right 
pyloric  artery:  and  so  like-  2.  The  ctecum  and  appendix  CEci.  3.  The  ascen^ng 

u ^ .cl.  colon.  4.  The  transverse  colon  raised  upwards.  5.  The 

wise,  through  the  coronary  descending  colon.  6.  Its  sigmoid  flexure.  7.  The  rectum, 
artery  of  the  stomach  and  its  8.  The  aorta.  9.  The  inferior  mesenteric  artery.  10.  The 
ascending  branches,  a similar  colica  sinistra,  inosculating  with  11,  the  colica  media,  a 
connexion  is  formed  with  the  branch  of  the  superior  mesenteric  artery.  12,  12.  Sigmoid 
rpsonhao-pal  artprip.5  pvpti  iin  13.  The  superior  hffimorrhoidal  artery,  14.  The 

to  th*  h es,  even  up  pancreas.  15.  The  descending  portion  of  the  duodenum. — W.] 
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The  suprarenal  or  capsular  arteries  [a.  siiprarenales],  fig.  236,  m,  are 
two  very  small  vessels  which  arise  from  the  aorta  on  a level  with  the 
superior  mesenteric  artery,  and  incline  obliquely  outwards  upon  the 
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crura  of  the  diaphragm  to  reach  the  under  surface  of  the  suprarenal 
capsules,  to  which  bodies  the_y  are  distributed,  anastomosing  at  the 
same  time  with  the  other  capsular  branches  derived  from  the  phrenic 
and  the  renal  arteries.  In  the  fetus  these  arteries  are  of  large  size. 

RENAL  OR  EMULGENT  ARTERIES. 

The  renal  arteries  [a.  renales  s.  emulgentes],  fig.  236,  n,  of  large  dia- 
meter in  proportion  to  the  size  of  the  organs  which  they  supply,  arise 
from  the  sides  of  the  aorta,  about  half  an  inch  below  the  superior 
mesenteric  artery,  that  of  the  right  side  somewhat  lower  down  than 
that  of  the  left.  Each  is  directed  outwards,  so  as  to  form  nearly  a 
right  angle  with  the  aorta.  In  consequence  of  the  position  of  the  aorta 
upon  the  spine,  the  right  renal  artery  has  to  run  a somewhat  longer 
course  than  the  left,  in  order  to  reach  the  right  kidney.  The  artery 
of  the  right  side  crosses  behind  the  vena  cava,  and  both  are  overlapped 
by  the  accompanying  renal  vein.  Previously  to  reaching  the  concave 
border  of  the  kidney,  each  artery  divides  into  four  or  five  branches, 
the  greater  number  of  which  usually  lie  intermediate  between  the  vein 
in  front,  and  the  upper  part  of  the  ureter  behind.  These  branches, 
after  having  passed  deeply  into  the  fissure  of  the  kidney,  subdivide  and 
are  distributed  in  the  gland,  in  the  manner  described  in  the  account  of 
the  structure  of  that  organ. 

Branches. — The  renal  artery  furnishes  a small  branch  to  the  supra- 
renal capsule,  another  which  ramifies  in  the  cellular  membrane  and 
fat  behind  the  kidney,  and  a third  to  the  ureter. 

Peculiarities. — The  renal  artery  may  be  represented  by  two,  three,  four,  or  even 
five  branches ; and  the  greatest  difference  is  found  to  exist  even  on  opposite  sides 
of  the  same  body,  as  to  the  origin  of  these  accessory  vessels.  As  they  usually 
arise  in  succession  from  the  aorta  itself,  it  would  seem  as  if  the  deviation  is 
merely  a step  beyond  that  in  which  the  single  artery  divides  into  branches  sooner 
than  usual  after  its  origin.  In  some  cases  a renal  artery  has  been  seen  to  proceed 
from  the  common  iliac ; and  in  one  case,  described  by  Eustachius,  from  the  in- 
ternal iliac.  Portal  found  in  one  instance  the  right  and  left  renal  arteries  arising 
by  a common  trunk  from  the  fore  part  of  the  aorta.  In  another  case,  one  of 
several  arteries  arose  from  the  front  of  the  aorta  at  its  bifurcation,  or  of  the  left 
common  iliac  at  its  origin. 

The  branches  of  the  renal  artery,  instead  of  entering  at  the  hilus,  may  reach 
and  penetrate  the  gland  near  its  upper  end,  or  on  its  anterior  surface.  Lastly, 
cases  occur,  though  very  rarely,  in  which  one  of  the  renal  arteries  is  wanting. 

SPERMATIC  ARTERIES. 

The  spermatic  arteries  [a.  spermaticae],  fig.  236,  o,  two  small  and  very 
long  vessels,  arise  from  the  fore  part  of  the  aorta,  a little  below  the 
renal  arteries.  In  the  fetus  they  are  short,  as  the  testes,  at  an  early 
period  of  development,  are  placed  immediately  beneath  the  kidneys ; 
but  the  arteries  become  gradually  lengthened  as  these  organs  are 
moved  from  the  abdomen  into  the  scrotum.  Each  spermatic  artery  is 
first  directed  outwards  and  downwards,  crossing  the  ureter,  and  resting 
on  the  psoas  muscle ; after  passing  over  the  external  iliac  artery,  it 
turns  forwards  to  the  internal  aMominal  ring,  where  it  comes  into 
contact  with  the  vas  deferens.  With  this  and  the  other  constituents  of 
the  spermatic  cord,  the  artery  courses  along  the  inguinal  canal  and 
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descends  to  the  scrotum  to  be  finally  distributed  to  the  testis,  after 
reaching  the  back  part  of  that  gland  and  anastomosing  there  with  the 
artery  of  the  vas  deferens.  The  spermatic  arteries  are  covered  by 
the  peritoneum  until  they  reach  the  internal  ring.  Near  the  testis  they 
become  tortuous. 

In  the  female,  the  arteries  corresponding  to  the  spermatic  arteries 
in  the  male,  named  the  ovarian,  are  shorter  than  those  vessels,  and  do 
not  pass  out  of  the  abdominal  cavity.  Their  origin,  direction,  and 
connexions  in  the  first  part  of  their  course,  conform  to  what  obtains 
in  the  male  ; but  at  the  margin  of  the  pelvis  they  incline  inwards,  and 
running  tortuously  between  the  layers  of  the  broad  ligaments  of  the 
uterus,  are  guided  to  the  attached  margin  of  the  ovaries,  which  they 
supply  with  branches.  Some  small  branches  can  also  be  traced  along 
the  round  ligament  into  the  inguinal  canal,  and  others  along  the  Fal- 
lopian tubes.  One,  continuing  inwards  towards  the  uterus,  joins  with 
the  uterine  artery. 

The  spermatic  arteries  occasionally  arise  by  a common  trunk.  Two 
spermatic  arteries  are  not  unfrequently  met  with  on  one  side;  both  of 
which  usually  arise  from  the  aorta,  though  one  may  be  a branch  from 
the  renal  artery.  A case  has  occurred  of  three  arteries  on  one  side, 
— two  from  the  aorta  and  the  third  from  the  renal. 

INFERIOR  PHRENIC  ARTERIES. 

The  phrenic  arteries  [a.  phrenicse  inferiores],  fig.  246,  a,  are  two  small 
vessels  which  arise  from  the  aorta,  on  a level  with  the  under  surface 
of  the  diaphragm.  These  little  arteries  are  very  irregular  in  their 
origin.  Supposing  them  to  arise  separately  one  from  the  other  (which 
will  be  presently  seen  to  be  by  no  means  a constant  arrangement), 
most  commonly  one  is  derived  from  the  coeliac  artery  close  to  its 
origin,  and  the  other  from  the  aorta  on  a level  with  the  under  surface 
of  the  diaphragm.  They  soon  diverge  from  each  other,  and  passing 
across  the  crura  of  the  diaphragm,  incline  upwards  and  outwards  upon 
its  under  surface.  The  artery  of  the  left  side,  having  passed  behind 
the  oesophagus,  ascends  on  the  left  of  the  oesophageal  opening  of  the 
diaphragm ; whilst  the  right  phrenic  artery,  after  having  passed  behind 
the  liver  and  the  vena  cava,  lies  to  the  right  side  of  the  opening  in  the 
diaphragm  which  transmits  that  great  vein.  Before  reaching  the 
central  tendon  of  the  diaphragm,  each  of  the  arteries  divides  into  two 
branches,  of  which  one  runs  forwards  towards  the  anterior  margin  of 
the  thorax,  distributing  branches  to  the  diaphragm,  and  finally  anas- 
tomosing with  the  musculo-phrenic  branch  of  the  internal  mammary 
artery.  The  other  pursues  a transverse  direction  towards  the  side  of 
the  thorax,  and  communicates  with  the  terminations  of  the  intercostal 
arteries. 

Each  phrenic  artery  gives  small  branches  (superior  capsular)  to  the 
suprarenal  capsule  of  its  own  side;  the  left  artery  sends  some  branches 
to  the  oesophagus,  whilst  the  artery  of  the  right  side  gives  small 
vessels,  which  reach  the  termination  of  the  vena  cava.  Small  offsets 
descend  to  the  liver  between  the  layers  of  the  peritoneum. 

The  phrenic  arteries  are  found  to  vary  greatly  in  their  mode  of  origin,  but  these 
deviations  seem  to  have  little  influence  on  their  course  and  distribution.  In  the 
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tirst  place,  they  may  arise  either  separately,  or  by  a common  trunk  ; and  it  would 
appear  that  the  latter  mode  of  origin  is  nearly  as  frequent  as  the  former.  When 
the  two  arteries  are  joined  at  their  origin,  the  common  trunk  arises  most  fre- 
queptly  from  the  aorta;  though,  sometimes,  it  springs  from  the  cceliacaxis.  When 
arising  separately,  the  phrenic  arteries  are  given  off  sometimes  from  the  aorta, 
more  frequently  from  the  coeliac  axis,  and  occasionally  from  the  renal;  but  it 
most  commonly  happens  that  the  artery  of  the  right  side  is  derived  from  one,  and 
that  of  the  left  side  from  another  of  these  sources.*  An  additional  phrenic  artery 
(derived  from  the  left  hepatic)  has  been  once  met  with. 

LUMBAR  ARTERIES. 

The  lumbar  arteries,  [a.  lumbales]  fig.  236,  p,  are  analogous  to  the 
intercostal  arteries,  not  only  in  their  mode  of  origin,  direction,  and 
size,  but  in  a great  measure  in  the  manner  of  their  distribution  also. 
Thus,  as  the  intercostal  arteries  communicate  with  the  branches  of 
the  internal  mammary  upon  the  thorax,  so  the  lumbar  arteries,  by 
anastomosing  with  the  epigastric,  have  a nearly  similar  relation  to 
the  walls  of  the  abdomen.  The  lumbar  arteries  arising  from  the  back 
part  of  the  aorta,  are  usually  four  in  number  on  each  side.  They  pass 
outwards,  (each  crossing  the  middle  of  the  body  of  the  corresponding 
lumbar  vertebra,)  and  soon  dip  deeply  under  the  psoas  muscle,  between 
it  and  the  bodies  of  the  vertebrae.  The  two  upper  arteries  are  like- 
wise under  the  pillars  of  the  diaphragm  ; those  on  the  right  side  are 
covered  by  the  vena  cava.  At  the  interval  between  the  transverse 
processes,  each  lumbar  artery  divides  into  a dorsal  and  an  abdominal 
branch. 

The  abdominal  branch  of  each  lumbar  artery  runs  outwards  behind 
the  quadratus  lumborura, — the  lowest  of  these  branches  not  unfre- 
quently  in  front  of  that  muscle.  Continuing  outwards  between  the 
abdominal  muscles,  the  artery  ramifies  within  them,  and  maintains 
communications  with  branches  of  the  epigastric  and  internal  mammary 
in  front,  with  the  terminal  branches  of  the  intercostals  above,  and  with 
those  of  the  ilio-lumbar  and  circumflex  iliac  arteries  below. 

The  dorsal  branch  [ramus  dorsalis]  of  each  lumbar  artery,  like  the 
corresponding  branch  of  the  intercostal  arteries,  gives  off,  immediately 
after  its  origin,  an  offset  (named  spinal),  which  enters  the  spinal  canal. 
The  dorsal  branch  then,  proceeding  backwards  with  the  posterior  divi- 
sion of  the  corresponding  lumbar  nerve  between  the  transverse  pro- 
cesses of  the  vertebrae,  divides  into  smaller  vessels,  which  are  distri- 
buted to  the  muscles  and  the  integument  of  the  back. 

The  spinal  artery  [ramus  spinalis]  enters  the  spinal  canal  through 
the  intervertebral  foramen,  and,  having  given  an  offset  which  runs 
along  the  nerves  to  the  dura  mater  and  cauda  equina  and  communi- 
cates with  the  other  spinal  arteries,  divides  into  two  branches,  which 
are  distributed  to  the  bones  in  the  following  manner : — one  curves 
upwards  on  the  back  part  of  the  body  of  tbe  vertebra  above,  near  to 
the  root  of  the  pedicle,  whilst  the  other  descends  in  a similar  manner 
on  the  vertebra  below;  and  each  communicates  with  a corresponding 
branch  from  the  neighbouring  spinal  artery.  As  this  arrangement 
prevails  on  both  sides  and  throughout  the  whole  length  of  the  spine, 

* In  only  one  out  of  thirty. six  cases  did  the  phrenic  arteries  arise  in  the  mode  ordinarily 
described  : viz.,  as  two  separate  vessels  from  the  abdominal  aorta. 
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there  is  formed  a double  series  of  arterial  arches  behind  the  bodies  of 
the  vertebrae,  the  convexities  of  which  are  turned  towards  each  other. 
The  arches  are  moreover  joined  together  across  the  bodies  of  the 
vertebrae  by  transverse  branches. 

From  this  interlacement  of  vessels,  numerous  ramifications  are  dis- 
tributed to  the  periosteum  and  the  bone. 

The  lumbar  arteries  of  opposite  sides,  instead  of  taking  their  origin  separately 
from  the  aorta,  occasionally  commence  by  a common  trunk,  whose  branches  pass 
out  laterally,  and  continue  their  course  in  the  ordinary  way.  Two  arteries  of  the 
same  side  are  sometimes  conjoined  at  their  origin.  On  the  last  lumbar  vertebra, 
the  place  of  a lumbar  artery  is  often  taken  by  an  offset  from  the  middle  sacral 
artery,  and  the  ilio-lumbar  compensates  for  the  absence  of  the  lumbar  vessel 
amongst  the  muscles. 

MIDDLE  SACRAL  ARTERY. 

The  middle  sacral  artery,  [a.  sacralis  media],  fig.  236,  k,  the  last  of 
the  branches  of  the  abdominal  aorta,  is  a small  vessel,  about  the  size 
of  a crowquill,  which  arises  from  the  extremity  of  the  aorta,  just  at 
its  bifurcation.  From  this  point  the  artery  proceeds  downwards  upon 
the  last  lumbar  vertebra  and  over  the  middle  of  the  sacrum,  as  far  as 
the  coccyx,  where  it  forms  small  arches  of  anastomosis  with  the  lateral 
sacral  arteries.  From  its  anterior  surface  some  small  branches  come 
forwards  within  the  fold  of  the  mesorectum,  and  ramify  upon  the 
posterior  surface  of  the  intestine,  and  on  each  side  others  spread  out 
upon  the  sacrum,  and  anastomose  with  the  lateral  sacral  arteries, 
occasionally  sending  small  offsets  into  the  anterior  sacral  foramina. 

The  middle  sacral  artery  sometimes  deviates  a little  to  the  side,  and  proceeds, 
not  from  the  bifurcation  of  the  aorta,  but  from  one  of  the  common  iliac  arteries, 
usually  from  that  of  the  left  side.  This  artery  represents  the  caudal  prolongation 
of  the  aorta  of  animals  having  a tail. 

UNUSUAL  PULMONARY  BRANCH  FROM  THE  ABDOMINAL 

AORTA. 

A very  remarkable  case  is  recorded  of  the  existence  of  a large  pulmonary 
branch  which  arose  from  the  abdominal  aorta,  close  to  the  coeliac  artery,  and 
after  passing  upwards  through  the  oesophageal  opening  in  the  diaphragm,  divided 
into  two  branches,  which  were  distributed  to  the  lungs,  near  their  bases.* 

BIFURCATION  OF  THE  AORTA. 

The  abdominal  aorta  ends  by  dividing  into  two  trunks,  named  the 
common  iliac  arteries.  The  bifurcation  usually  takes  place  on  the 
body  of  the  fourth  lumbar  vertebra,  a little  to  the  left  of  the  middle 
line.  The  point  here  indicated  will  be  found  nearly  on  a level  with  a 
line  drawn  from  one  crista  of  the  ilium  to  the  other,  and  is  opposite  to 
the  left  side  of  the  umbilicus.  It  should,  however,  be  observed,  that 
the  place  of  division  is  very  inconstant  in  its  position,  as  will  be  seen 
from  the  following  statement — 

In  more  than  three-fourths  of  a considerable  number  of  cases  the  aorta  divided 
either  upon  the  fourth  lumbar  vertebra,  or  upon  the  intervertebral  disc  below  it  •, 

* Description  d’un  artere  pulmunaire,  &c.,  par  A.  Maugars  d’Angers.  Journal  de  .Me. 
decine,  Chirurgie,  Pharm.  &c.,  par  les  Citoyens  Corvisart,  Leroux,  et  Boyer.  Paris,  An. 
10.  Also,  “ The  Arteries”  by  R.  Quain,  p.  426. 
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ill  one  case  in  nine  it  was  below,  and  in  about  one  in  eleven  above  the  space 
thus  indicated. — In  ten  bodies  out  of  every  thirteen,  the  division  of  the  great 
artery  took  place  within  half  an  inch  above  or  below  the  level  of  the  crest  of  the 
ilium ; and  it  occun-ed  more  frequently  below  than  above  that  space. 

The  highest  point  at  which  the  bifurcation  of  the  aorta  has  been  seen  to  take 
place  is  immediately  after  the  origin  of  the  right  renal  artery.  In  this  case  (only 
one  is  recorded)  the  two  parts  resulting  from  the  division  of  the  vessel  were  con- 
nected by  a transverse  branch,  and  then  divided  each  into  the  external  and  in- 
ternal iliac  arteries.* 

COMMON  ILIAC  ARTERIES. 

The  common  iliac  arteries,  fig.  236,  q,  [a.  iliacre  communes],  com- 
mencing at  the  bifurcation  of  the  aorta,  pass  downwards  and  out- 
wards, diverging  from  each  other,  and  divide  opposite  the  interver- 
tebral substance  between  the  last  lumbar  vertebra  and  the  sacrum,  into 
two  branches,  named  the  internal  and  external  iliac  arteries — the  for- 
mer being  distributed  to  the  walls  and  viscera  of  the  pelvis,  whilst  the 
latter  is  prolonged  into  the  lower  limb,  after  having  sent  two  impor- 
tant branches  to  the  walls  of  the  abdomen. 

The  common  iliac  arteries  usually  measure  about  two  inches  in 
length.  They  are  both  covered  by  the  peritoneum  and  the  intestines, 
and  rest  on  the  bodies  of  the  vertebrae,  approaching  respectively  the 
psoas  muscles  at  their  ends;  they  are  crossed  by  the  ureters  at  their 
point  of  division,  and  likewise  by  the  branches  of  the  sympathetic 
nerve,  which  are  directed  towards  the  hypogastric  plexus. 

The  common  iliac  arteries  of  opposite  sides  differ  in  some  degree  in 
their  connexions  with  other  parts,  but  more  especially  with  the  neigh- 
bouring veins.  Thus,  the  artery  of  the  right  side  is  placed  at  a dis- 
tance from  the  front  of  the  last  lumbar  vertebra,  the  two  common  iliac 
veins  being  interposed.  The  artery  of  the  left  side  is  crossed  by  the 
branches  of  the  inferior  mesenteric  artery. 

Veins. — The  left  iliac  vein,  supported  on  the  last  lumbar  vertebra, 
lies  to  the  inner  side  of,  and  below  the  left  artery.  On  the  right  side 
there  are  three  veins  in  connexion  with  the  artery;  the  right  iliac  vein 
lying  behind  the  lower  part  of  the  vessel,  the  iliac  vein  of  the  left  side 
crossing  behind  it,  and  the  vena  cava  (resulting  from  the  union  of  the 
two  others)  being  on  the  right  side  of  the  artery  at  its  upper  end. 

PECULIARITIES  OF  THE  COMMON  ILIAC  ARTERIES. 

Besides  slight  differences  between  the  arteries  of  the  two  sides,  in  length  and 
direction,  by  no  means  of  constant  occurrence,  the  common  iliac  arteries  vary  in 
their  place  of  origin,  and  in  the  point  at  which  they  divide. 

The  place  of  origin  of  the  common  iliac  arteries  coincides  with  that  of  the 
bifurcation  of  the  aorta,  the  variations  in  which  have  been  already  noticed. 

The  height  at  which  these  arteries  divide  is  subject  to  great  variety.  In  two- 
thirds  of  a large  number  of  cases,  the  place  of  division  ranged  between  the  middle 
of  the  last  lumbar  vertebra  and  the  upper  margin  of  the  sacrum  ; in  one  case  in 
eight  it  was  above,  and  in  one  case  in  six  below  that  space.  Most  frequently  the 
left  artery  was  found  to  divide  lower  down  than  the  right. 

Tlie  length  also  was  observed  to  differ  much  in  different  instances.  In  live- 
sevenths  of  the  cases  examined,  it  varied  from  an  inch  and  a half  to  three 
inches ; of  the  remaining  cases,  in  about  half,  the  artery  was  longer,  and  in  the 
other  half,  shorter ; the  minimum  length  being  (only  in  one  case)  less  than  half 

* Sylloge  observ.  anatom,  select.,  § 77,  in  Haller.  “ Disputat.  Anatom.”  t.  vi.  p.  781. 
“The  Arteries,”  by  R.  Quain,  p.  416. 
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an  inch,  and  the  maximum  four  and  a half  inches.  In  estimating  the  relative 
lengths  of  the  right  and  left  arteries,  it  was  found  that  the  right  was  the  longer  in 
sixty-three,  and  the  left  in  fifty-two,  whilst  the  two  were  equal  in  fifty-three. 

In  one  instance,  recorded  by  Cruveilhier,  (“  Anat.  descript.”  t.  iii.,  p.  186),  the 
right  common  iliac  was  wanting,  and  the  internal  and  external  hiacs  of  that  side 
arose  as  distinct  branches  from  the  aorta. 

SURGICAL  ANATOMY  OF  THE  COMMON  ILIAC  ARTERIES. 

The  common  iliac  artery,  extending  in  a line  from  the  left  side  of  the  umbili- 
cus towards  the  middle  of  Poupait’s  ligament,  and  being  placed  at  its  commence- 
ment on  a level  with  the  highest  part  of  the  crest  of  the  Hium,  may  be  approached 
in  an  operation,  by  dividing  the  abdominal  muscles  to  a sufficient  extent,  in  the 
iliac  region  and  a little  above  this  part  of  the  abdomen.  The  incisions  might  be 
made,  beginning  above  Poupart’s  ligament,  to  the  outer  side  of  its  middle,  and 
running  parallel  with  that  structure  towards  the  anterior  superior  spine  of  the  iliac 
bone,  thence  curving  for  a couple  of  inches  towards  the  umbilicus.  In  this  way 
the  artery  will  be  approached  from  below;  but,  if  a tumour  extends  along  the  ex- 
ternal iliac  artery,  this  plan  of  operation  would  be  objectionable,  for  the  swelling 
itself,  and,  it  may  be,  the  adhesion  of  the  peritoneum  to  its  surface,  would  be 
sources  of  serious  difficulty.  Should  the  aneurism  extend  upwards  in  the  abdo- 
men it  will  be  best  to  approach  the  artery  from  the  side,  or  rather  from  above, — 
not  from  below.  The  essential  part  of  the  operation,  so  far  as  the  abdominal 
muscles  are  concerned,  is,  that  they  should  be  divided  to  the  extent  of  five  or  six 
inches  at  the  side  of  the  abdomen,  beginning  about  two  inches  above  the  level  of 
the  umbilicus  and  ending  lower  than  the  spine  of  the  ilium,  the  incision  being 
curved  outwards  towards  the  lumbar  region.  Sir  P.  Crampton,  in  an  operation  to 
tie  this  artery,  divided  the  muscles  from  the  end  of  the  lowest  rib,  straight  down 
nearly  to  the  crest  of  the  ilium  and  thence  forward  a little  above  the  border  of  the 
bone  as  far  as  its  spine.*  This  plan  is  well  devised  for  the  object. 

The  fascia  behind  the  muscles  (fascia  transversalis)  is  to  be  cut  through  with 
care,  and  the  peritoneum  to  be  raised  from  that  and  the  iliac  fascia,  as  well  as 
from  the  cellular  membrane  (sometimes  containing  a quantity  of  fat),  which  is 
interposed  between  the  serous  and  the  fibrous  membranes.  With  the  peritoneum 
will  be  raised  the  ureter,  which  adheres  to  it. 

The  artery  will  be  seen  on  the  last  lumbar  vertebra ; and,  on  the  right  side  of 
the  body,  large  veins  will  be  in  view  in  close  connexion  with  it,  viz.,  both  com- 
mon iliac  veins,  and  the  commencement  of  the  lower  vena  cava.  It  will  be  re- 
membered, that  in  some  cases,  (without  transposition  of  the  viscera,  as  well 
as  with  that  condition,)  the  iliac  veins  are  joined  on  the  left  instead  of  the 
right  side;  and  that  in  another  small  class  of  cases  the  junction  of  those  veins  is 
delayed,  so  to  say.  The  effect  of  either  of  these  conformations  of  the  venous 
system,  would  be  to  give  to  the  artery  on  the  left  side  much  more  than  the  usual 
complication  with  veins.  Lastly,  the  thin  cellular  membrane  covering  the  artery 
is  divided  without  any  difficulty  to  admit  the  passage  of  the  ligature. 

The  common  iliac  artery  is  in  most  cases  of  sufficient  length  to  admit  of  the 
application  of  a ligature  without  much  apprehension  of  secondary  hemorrhage 
occurring  in  consequence  of  insufficiency  in  this  respect.  But  it  has  been  shown 
above  to  be  in  some  instances  very  short — so  short  that  the  operation  would  be 
inadmissible.  In  any  case  in  which  the  common  trunk  is  thus  short,  it  would 
probably  be  more  prudent  to  place  a ligature  on  the  external  iliac  and  another  on 
the  internal  iliac,  at  the  origin  of  each,  than  to  tie  the  common  iliac  artery,  or  the 
external  iliac  alone  near  its  commencement. 

The  surgeon  has  it  in  his  power  to  judge  of  the  length  of  the  artery  during  the 
operation,  and  to  determine  as  to  the  propriety  of  tying  one  vessel  or  the  other, 
for  the  iliac  arteries  are  under  his  view  almost  as  fully  as  if  dissected.  Arteries 
in  other  parts  of  the  body,  are,  on  the  contrary,  only  seen  at  the  point  at  which  it 
has  been  beforehand  determined  to  place  the  ligature. 

No  branch  that  has  received  a nanae  is  given  off  by  the  common 
iliac  arteries  in  their  course  ; but  somewhat  above  the  sacro-iliac  sym- 
* Med.  Chir.  Trans.,  vol.  xvi. 
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physis,  as  has  been  observed,  each  divides  into  two  branches,  the  in- 
ternal and  external  iliac  arteries.  Of  these  the  internal  iliac  artery, 
which  lurnishes  branches  to  supply  the  pelvis,  pelvic  viscera,  and  the 
perineum,  will  be  first  described. 

The  common  iliac  artery,  it  should  he  added,  often  gives  off  a small  unnamed 
branch  to  the  lymphatic  glands,  the  ureter  or  the  psoas  muscle,  and  sometimes 
even  a larger  branch — a renal  artery  or  the  ilio-lumbar. 

INTERNAL  ILIAC  ARTERY. 

The  internal  iliac  artery  [a.  iliaca  interna,]  (hypogastrica,  pelvica), 
fig.  236,  r,  a short  and  thick  trunk,  separates  from  the  external  iliac 
immediately  after  its  origin,  and  dips  into  the  pelvis  to  supply  the 
walls  and  the  viscera  of  that  cavity.  This  artery  is  usually  about  an 
inch  and  a half  in  length,  and  is  smaller  than  the  external  iliac,  except 
in  the  foetus.  It  extends  from  the  bifurcation  of  the  common  iliac 
artery  towards  the  sacro-sciatic  foramen,  and  separates  near  that 


[Fig.  250. 


The  distribution  and  branches  of  the  iliac  arteries.  1.  The  aorta.  2.  The  left  common  iliac 
artery.  3.  The  external  iliac.  4.  The  epigastric  artery.  5.  The  circumflexa  ilii.  6.  The  in- 
ternal iliac  artery.  7.  Its  anterior  trunk.  8.  Its  posterior  trunk.  9.  The  umbilical  artery  giving 
off  (10)  the  superior  vesical  artery.  After  the  origin  of  this  branch,  the  umbilical  artery  becomes 
converted  into  a fibrous  cord — the  umbilical  ligament.  11.  The  internal  pudic  artery  passing  be- 
hind the  spine  of  the  ischium  (12)  and  lesser  sacro-ischiatic  ligament.  13.  The  middle  htemor- 
rhoidal  artery.  14.  The  ischiatic  artery,  also  passing  behind  the  anterior  sacro-ischiatic  ligament 
to  escape  from  the  pelvis.  15.  Its  inferior  vesical  branch.  16.  The  ilio-lurabar,  the  first  branch 
of  the  posterior  trunk  (8)  ascending  to  inosculate  with  the  circumflexa  ilii  artery  (.5),  and  form  an 
arch  along  the  crest  of  the  ilium.  17.  The  obturator  artery.  18.  The  lateral  sacral.  19.  The 
gluteal  artery  escaping  from  the  pelvis  through  the  upper  part  of  the  great  sacro-ischiatic  fora- 
men. 20.  The  sacra  media.  21.  The  right  common  iliac  artery  cut  short.  22.  The  femoral 
artery. — W.] 

point  into  two  divisions.  At  its  origin,  the  artery  lies  near  the  inner 
border  of  the  psoas  muscle  ; lower  down,  it  rests  against  part  of  the 
pyriform  muscle.  Behind  it,  are  situated  the  internal  iliac  vein,  and 
the  communicating  branch  which  passes  from  the  lumbar  to  the  sacral 
plexus  of  nerves ; in  front  it  is  crossed  by  the  ureter,  which  separates 
it  from  the  peritoneum. 

Considered  in  a surgical  point  of  view,  the  deviations  of  this  artery  from  its 
ordinary  condition  in  regard  to  its  length  and  place  of  division,  are  important. 

Length. — In  two-thirds  of  a large  number  of  cases,  the  length  of  the  internal 
iliac  artery  varied  between  an  inch  and  an  inch  and  a half;  in  the  remaining 
third  it  was  much  more  frequently  longer  than  shorter  than  those  measurements. 
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the  artery  being  in  the  extreme  cases  about  half  an  inch  and  three  inches  in 
extent. 

The  lengths  of  the  common  iliac  and  internal  ilihc  arteries  bear  an  inverse  pro- 
portion to  each  other — the  internal  iliac  being  long  when  the  common  iliac  is 
short,  and  vice  versa.  Moreover,  when  the  common  iliac  is  short,  the  internal 
iliac  (arising  higher  than  usual)  is  placed  for  some  distance  out  of  the  pelvis,  and 
descends  by  the  side  of  the  external  iliac  to  reach  that  cavity. 

The  place  of  division  of  the  internal  iliac  into  its  branches  varies  between  the 
upper  margin  of  the  sacrum  and  the  upper  border  of  the  sacro-sciatic  foramen. 

The  length  of  the  internal  iliac  arteries  of  the  two  sides  was,  in  a series 
of  cases,  often  found  to'differ,  but  neither  seemed  habitually  to  exceed  the  other. 

SURGICAL  ANATOMY  OF  THE  INTERNAL  ILIAC  ARTERY. 

This  artery  has  been  tied  for  aneurism  affecting  one  of  its  large  branches  on 
the  back  of  the  pelvis — the  gluteal  or  sciatic.  It  is  arrived  at  by  dividing  the 
abdominal  muscles  before  the  iliac  fossa  to  a greater  extent  than  is  required  for 
exposing  the  external  iliac — in  the  manner  of  the  operation  first  mentioned  for 
the  common  iliac.  The  vein,  a large  one  is,  it  will  be  borne  in  mind,  behind  the 
artery  and  in  contact  with  it : it  is  occasionally  double. 

There  is  some  difference  in  the  degree  of  difficulty  that  would  be  experienced 
in  securing  the  internal  iliac  artery  in  different  cases.  This  is  owing  to  the  fact 
that,  when  short,  (and,  as  shown  above,  it  often  is  so,)  the  artery  is  placed 
deeply  in  the  pelvis ; whereas,  when  the  length  is  more  considerable,  it  is  acces- 
sible above  that  cavity. 

Again,  when  the  artery  is  very  short,  it  would  probably  be  more  safe  to  tie  the 
common  iliac,  or  both  the  external  and  the  internal  iliacs  at  their  origin  than  to 
place  a ligature  on  the  latter  only,  close  to  a strong  current  of  blood. 

The  internal  iliac  artery  in  the  fatus  {hypogastric),  curves  forwards 
from  the  common  iliac  artery  to  the  side  of  the  urinary  bladder.  In 
this  course  it  descends  but  little,  as  the  bladder  projects  into  the 
abdomen  in  early  life.  Coursing  upwards  by  the  side  and  fundus  of 
that  organ,  the  vessel  reaches  the  anterior  wall  of  the  abdomen,  along 
which  it  ascends  towards  the  umbilicus,  converging  to  the  vessel  of 
the  opposite  side.  At  the  umbilicus  the  two  arteries  come  into  contact 
with  the  umbilical  vein,  and  then  escaping  with  that  vein  from  the 
abdomen,  coil  round  it  in  the  umbilical  cord,  and  ramify  in  the 
substance  of  the  placenta.  To  that  part  of  the  vessel  which  is  placed 
within  the  abdomen,  the  term  hypogastric  is  applied ; the  remaining 
portion  thence  onward  through  the  umbilicus  to  the  placenta,  being 
the  proper  umbilical  artery.  In  the  first  part  of  its  course  each  vessel 
lies  along  the  margin  and  side  of  the  pelvis,  covered  by  the  peritoneum 
and  crossed  by  the  ureter;  it  next  lies  between  that  membrane  and 
the  side  of  the  bladder,  to  which  it  gives  branches  {superior  vesical), 
and  is  crossed  in  the  male  by  the  vas  deferens ; and  finally,  it  ascends 
towards  the  umbilicus,  between  the  peritoneum  and  the  fascia  trans- 
versalis,  the  latter  separating  it  from  the  rectus  muscle  and  its  sheath. 

After  the  cessation  of  the  placental  circulation  at  birth,  the  two 
hypogastric  arteries  become  impervious  from  the  side  of  the  bladder 
upwards  to  the  umbilicus,  and  are  converted  into  fibrous  cords.  These 
two  cords,  which  extend  from  the  sides  of  the  bladder  to  behind  the 
umbilicus,  being  shorter  than  the  sac  of  the  peritoneum  on  which  they 
rest,  cause  the  serous  membrane  to  project  inwards,  and  thus  are 
formed  two  fossae  (fossae  of  the  peritoneum)  on  each  side  of  the 
abdomen.  The  part  of  the  artery  intervening  between  the  origin  of 
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the  vessel  and  the  side  of  llie  bladder,  still  continues  pervious,  and 
though  reduced  proportionately  in  size,  continues  to  convey  blood  to 
the  bladder,  constituting  the  superior  vesical  artery. 

Branches. — The  branches  of  the  internal  iliac  artery,  though  constant 
and  regular  in  their  existence  and  general  distribution,  vary  much  in 
their  origin.  Some  ax’e  distributed  to  the  parts  or  organs  within  the 
pelvis,  viz.,  to  the  rectum,  the  urinary  bladder,  the  spinal  canal,  and 
the  organs  peculiar  to  the  female;  whilst  others  of  larger  size  supply 
chiefly  the  muscles  upon  the  outer  side  of  the  pelvis.  The  branches 
furnished  to  these  several  structures  will,  in  most  cases,  be  observed 
to  arise  from  two  principal  divisions  of  the  parent  trunk,  of  which  one 
is  anterior  to  the  other.  From  the  anterior  division  the  following 
branches  usually  arise,  viz.,  the  superior  vesical  (the  pervious  portion 
of  the  foetal  hypogastric  artery),  the  inferior  vesical,  middle  hsemor- 
rhoidal,  obturator,  internal  pudic,  and  sciatic  arteries,  with  (in  the 
female)  the  uterine  and  the  vaginal.  The  posterior  division  gives  off 
the  gluteal,  the  ilio-lumbar  and  the  lateral  sacral  arteries. 

Sometimes  all  the  branches  of  the  internal  iliac  artery  arise  without  the  previous 
separation  of  that  vessel  into  two  divisions. 

In  more  than  a fourth  of  a large  number  of  cases  noted,  a branch  arose  before 
the  subdivision  of  the  main  trunk.  This  branch  was  usually  the  ilio-lumbar 
artery. 

VESICAL  ARTERIES. 

The  urinary  bladder  receives  several  arteries,  amongst  which, 
however,  may  be  specially  recognised  two  principal  branches,  a supe- 
rior and  an  inferior  vesical  artery. 

The  superior  vesical  artery  [a.  vesicalis  sup.  fig.  250,^®]  is  that  part 
of  the  hypogastric  artery  (in  the  foetus)  which  remains  pervious  after 
the  changes  that  take  place  subsequently  to  birth.  It  extends  from 
the  anterior  division  of  the  internal  iliac  to  the  side  of  the  bladder. 

It  distributes  numerous  branches  to  the  upper  part  and  sides  of  the  bladder, 
from  one  of  the  lowest  of  which,  a slender  artery  reaches  the  vas  deferens,  and 
accompanies  that  duct  in  its  course  to  the  back  of  the  testicle,  where  it  anasto- 
moses with  the  spermatic  artery.  This  is  the  artery  of  the  vas  deferens^  or  deferent 
artery.  Other  small  branches  ramify  on  the  lower  end  of  the  ureter. 

The  inferior  vesical  artery ([a.  vesicalis  inf.],  vesico-prostatic  : vesi- 
calis ima, — Haller),  derived  usually  from  the  anterior  division  of  the 
internal  iliac,  is  directed  downwards  to  the  lower  part  of  the  bladder, 
where  it  divides  into  branches  which  are  distributed  to  the  base  of  the 
bladder,  to  the  side  of  the  prostate,  and  to  the  vesiculse  seminales. 
One  offset,  to  be  presently  described,  descends  upon  the  rectum. 

The  branches  upon  the  prostate  communicate  more  or  less  freely  upon  that 
gland  with  the  corresponding  vessels  of  the  opposite  side,  and,  according  to 
Haller,  with  the  perineal  arteries  likewise. 

Middle  hixmorrhoidal  artery'®  [a.  haemorrhoidalis  media].  The  branch 
supplied  by  the  inferior  vesical  artery  to  the  rectum  is  the  middle 
heemorrhoidal.  It  anastomoses  with  the  branches  of  the  other  hiemor- 
rhoidal  arteries. 

Besides  the  superior  and  inferior  vesical  arteries,  other  smaller 
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branches  will  be  found  to  reach  the  bladder,  and  usually  one  slender 
vessel  which  is  distributed  particularly  to  the  under  surface  of  the 
vesiculce  semiiiales. 

UTERINE  ARTERY. 

The  uterine  artery  [a.  uterina],  is  directed  downwards  from  the  ante- 
rior division  of  the  internal  iliac  artery  towards  the  neck  of  the  uterus. 
Insinuating  itself  between  the  layers  of  the  broad  ligament,  it  passes 
upwards  at  the  side  of  the  uterus,  pursuing  an  exceedingly  tortuous 
course,  and  sends  off  numerous  branches,  which  enter  the  substance 
of  that  organ. 

This  artery  also  supplies  small  branches  to  the  bladder  and  the  ureter ; and 
near  its  termination,  communicates  with  an  offset  directed  inwards  from  the 
ovarian  artery. 

VAGINAL  ARTERY. 

The  vagina  principally  derives  its  arteries  from  a branch  which  is 
analogous  to  the  inferior  vesical  in  the  male.  The  vaginal  artery 
[a.  vaginalis]  descends  and  ramifies  upon  the  Vagina,  at  the  same  time 
sending  some  offsets  to  the  lower  part  of  the  bladder  over  its  neck, 
and  others  to  the  contiguous  part  of  the  rectum. 

OBTURATOR  ARTERY. 

The  obturator  artery^^  [a.  obturatoria],  when  derived  from  the  internal 
iliac,  usually  arises  from  the  anterior  division  of  that  vessel,  but  not 
unfrequently  from  its  posterior  division.  The  artery  is  directed  for- 
wards through  the  pelvis  to  reach  the  groove  on  the  under  surface 
of  the  horizontal  portion  of  the  pubes,  at  the  upper  part  of  the  thyroid 
foramen.  Beneath  this  bone  it  passes  out  of  the  pelvis,  and  imme- 
diately divides  into  its  terminal  branches.  In  its  course  through  the 
pelvis  the  artery  is  placed  between  the  pelvic  fascia  and  the  peri- 
toneum, a little  below  the  obturator  nerve.  Beneath  the  pubes  it  lies 
with  the  nerve  in  an  oblique  canal,  formed  partly  by  the  groove  in  the 
bone,  and  partly  by  fibrous  tissue. 

Branches. — Whilst  within  the  pelvis^  besides  others  of  smaller  size,  the  obturator 
artery  often  supplies  a branch  to  the  iliac  fossa  and  muscle,  and  one  which  runs 
backwards  upon  the  urinary  bladder. 

As  it  is  about  to  enter  the  canal  by  which  it  escapes  from  the  pelvis,  it  usually 
gives  off  one  or  more  small  anastomotic  vessels,  which  ramify  on  the  back  of  the 
pubes,  and  communicate  behind  that  bone  and  behind  the  attachments  of  the 
abdominal  muscles  to  its  horizontal  ramus,  with  small  offsets  from  the  epigastric 
artery.  These  anastomosing  branches  lie  to  the  inner  side  of  the  femoral  ring. 

Having  passed  out  of  the  pelvis  through  the  canal  beneath  the  horizontal  ramus 
of  the  pubes,  the  obturator  artery  divides  immediately  into  an  external  and  an 
internal  branch,  which  are  deeply  placed  among  the  muscles  at  the  upper  part  of 
the  front  of  the  thigh. 

The  internal  branch  curves  inwards  beneath  the  external  obturator  muscle, 
close  to  the  inner  margin  of  the  thyroid  foramen,  and  furnishes  branches  to  the 
obturator  muscles,  the  gracilis,  and  the  adductor  muscles. 

The  external  branch  has  a similar  arrangement  near  the  outer  margin  of  the 
thyroid  foramen,  descends  as  far  as  the  tuberosity  of  the  ischium,  and  supplies 
the  obturator  muscles  and  the  upper  ends  of  the  long  muscles  which  are  attached 
to  the  tuberosity.  This  branch  usually  sends  off  a small  artery,  which  enters  the 
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hip-joint  through  the  cotyloid  notch,  and  ramifies  along  the  round  ligament  as  far 
as  the  head  of  the  femur. 

The  two  foregoing  branches  of  the  obturator  artery  communicate  with  each 
other  near  the  lower  margin  of  the  obturator  ligament,  and  anastomose  with 
bi'anches  of  the  internal  circumflex  artery.  Besides  this,  the  external  branch 
communicates  with  offsets  from  the  sciatic  artery  near  the  tuberosity  of  the 
ischium. 

VARIOUS  CONDITIONS  OF  THE  OBTURATOR  ARTERY. 

Its  origin. — The  anastomosis  which  exists  between  the  obturator  artery  (when 
tliat  vessel  is  derived  from  the  internal  iliac)  and  the  epigastric,  by  means  of 
those  small  branches  of  each  which  ramify  behmd  the  pubes,  serves  to  afford 
some  explanation  of  one  of  the  most  striking  instances  of  variety  of  origin  met 
with  in  the  arterial  system,  viz.,  the  transfer  of  the  origin  of  the  obturator  from 
the  internal  iliac  to  the  epigastric  artery.  Or  at  least,  it  may  be  said  that  the 
various  modes  hr  which  the  connexion  between  the  two  arteries  is  established  in 
different  cases,  demonstrate  the  easy  steps  by  which  the  obturator  may  be  said 
to  pass  from  one  place  of  origin  to  the  other.  The  anastomosis  referred  to  is 
itself,  in  fact,  the  first  stage  in  a series  of  varieties  which  have  been  observed 
connecting  the  ordinary  mode  of  origin  of  the  obturator  (from  the  internal  iliac), 
with  that  ill  which  it  arises  from  the  epigastric.  In  the  next  stage,  illustrated  in 
another  case,  one  of  the  anastomotic  branches  is  a little  enlarged  in  size,  and 
forms  a tolerably  direct  communication  between  the  two  vessels ; then  the  anas- 
tomotic branch  from  the  epigastric  enlarges  still  more,  whilst  the  posterior  or 
usual  obturator  branch  is  proportionably  diminished,  in  which  case  the  obtu- 
rator artery  may  be  said  to  have  two  equal  roots-  a further  diminution  of  thb 
posterior  branch,  and  a corresponding  increase  of  that  from  the  epigastric,  con- 
ducts us  to  the  final  step,  viz.,  the  reduction  of  the  former  to  the  size  of  a small 
anastomosing  branch,  and  the  concurrent  enlargement  of  the  latter,  which  now 
becomes  the  only  root  or  origin  of  the  obturator  artery.  In  this  last-mentioned 
case,  therefore,  the  obturator  may  be  said  to  arise  from  the  epigastric  artery,  and 
to  receive  a small  anastomosing  branch  from  the  internal  iliac,  an  arrangement 
the  converse  of  that  described  at  the  commencement  of  these  observations. 

The  relative  frequency  with  which  these  various  conditions  of  the  obturator 
artery  are  met  with,  in  a large  number  (361)  of  cases  examined,  may  be  thus 
.shortly  stated ; — 

In  2 cases  out  of  3,  the  obturator  artery  arose  frorri  the  internal  iliac. 

In  one  case  in  3i,  from  the  epigastric. 

In  a very  small  number  of  cases  (about  1 in  72),  (by  two  roots)  from  both  the 
above-named  vessels. 

And  in  about  the  same  proportion,  from  the  external  iliac  artery. 

[Cloquet  presents  the  following  table  as  the  result  of  an  examination  of  250 


cases : — 

Normal  origin  of  the  obturator  artery  from  the  internal  iliac  - 160 
From  the  epigastric  artery  on  both  sides  - - - - 56 

Do.  do.  on  one  side  only  - - - - 28 

Do.  femoral  artery 6*] 


Sometimes  the  obturator  artery  arises  from  the  epigastric  on  both  sides  of  the 
same  body,  but,  in  the  majority  of  instances,  this  mode  of  origin  of  the  vessel  is 
met  with  on  one  side  only.f 

When  the  obturator  artery  arises  from  the  epigastric  it  turns  backwards  into 
the  pelvis  to  reach  the  canal  at  the  upper  part  of  the  thyroid  foramen ; and  in  this 
course  it  is  necessarily  close  to  the  femoral  ring — an  opening  at  the  inner  side  of 
the  external  iliac  vein,  through  which  hernial  protmsions  descend  from  the  abdo- 
men into  the  thigh.  The  artery  is  usually  directed  backwards  close  to  the  iliac 
vein,  and  therefore  lies  to  the  outer  side  of  the  femoral  ring ; but  it  occasionally 
crosses  behind  the  ring,  and,  in  some  cases,  curves  to  its  inner  side.  The  position 
of  the  vessel  in  such  cases,  and  the  practical  inferences  to  be  deduced  from  it, 

* [Trait6  d’Anatomie  Descriptive.  Paris  1836. 

t Tliis  does  not  agree  with  the  table  just  presented  as  the  experience  of  Cloquet.] 
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will  be  again  referred  to  in  the  anatomical  history  of  the  parts  concerned  in  fe- 
moral hernia. 

PUDIC  ARTERY. 

The  piidic  or  internal  pudic  artery  (pudica  interna;  pudica  com- 
munis,— Winslow;  pudenda  (simpliciter), — Haller),  a branch  of  con- 
siderable size  (smaller  in  the  female  than  in  the  male),  is  distributed 
to  the  external  generative  organs.  The  following  description  of  this 
artery  has  reference  to  its  arrangement  in  the  male; — its  distribution 
in  the  female  will  be  noticed  separately. 

The  pudic  artery  arises  from  the  anterior  division  of  the  inter- 
nal iliac,  sometimes  by  a trunk  common  to  it  and  the  sciatic  ar- 
tery. At  first  it  inclines  downwards  and  outwards  to  reach  the 
great  sacro-sciatic  foramen,  througli  which  it  escapes  from  the  pelvis 
with  the  sciatic  artery.  Soon,  however,  it  re-enters  that  cavity 
through  the  small  sciatic  foramen,  turning  round  the  spine  of  the 
ischium,  which  separates  these  two  foramina  one  from  the  other.  In 
this  way  the  artery  reaches  the  inner  side  of  the  tuber  of  the  ischium, 
from  which  point  it  runs  forwards  and  upwards  along  the  rami  of  the 
ischium  and  pubes,  (the  pubic  arch,)  and  divides  into  its  two  ultimate 
branches. 

In  this  long  course,  it  wnll  be  noticed,  that  the  artery  describes  a 
large  curve  along  the  lower  part  of  the  pelvis,  the  concavity  of  which 
is  directed  upwards ; whence,  doubtless,  the  name  once  applied  to  it, 
pudenda  circumjiexa. 

In  the  first  part  of  its  course,  whilst  within  the  pelvis,  the  pudic 
artery  lies  to  the  outer  side  of  the  rectum,  and  in  front  of  the  pyrifor- 
mis  muscle  and  the  sacral  nerves.  The  very  short  part  of  the  vessel 
which  is  outside  the  pelvis,  is  immediately  in  contact  with  the  spine 
of  the  ischium  near  its  point,  close  to  the  attachment  of  the  small 
sacro-sciatic  ligament,  and  is  deeply  placed  beneath  the  great  gluteal 
muscle.  After  re-entering  the  pelvic  cavity,  the  pudic  artery  lies  to 
the  inner  side  of  the  internal  obturator  muscle,  lodged  with  its  nerve 
in  a fibrous  canal  formed  in  the  obturator  fascia.  Here  it  lies  along 
the  outer  side  of  the  ischio-rectal  fossa,  and  is  in  some  degree  protected 
by  the  falciform  process  of  the  great  sacro-sciatic  ligament. 

Distant  at  first  from  the  lower  margin  of  the  tuberosity  of  the  ischium 
an  inch  or  an  inch  and  a half,  and  very  deeply  placed,  the  artery  in 
curving  forwards  towards  the  perinseum,  gains  the  inner  margin  of 
the  ramus  of  the  ischium,  and  at  the  same  time  gradually  approaches 
nearer  to  the  surface.  Then,  piercing  the  posterior  layer  of  the  deep 
peringeal  fascia,  it  runs  along  the  inner  margin  of  the  ramus  of  the  pubes 
and  close  to  the  crus  penis  towards  the  pubic  arch,  at  the  sarne 
time  converging  towards  its  fellow  of  the  opposite  side.  Finally,  after 
perforating  the  superficial  layer  of  the  deep  perinseal  fascia,  the  pudic 
artery  divides  into  its  two  ultimate  branches,  viz.,  the  dorsal  artery  of 
the  penis,  and  the  artery  of  the  corpus  cavernosum. 

The  artery  is  accompanied  by  the  pudic  vein  and  internal  pudic 
nerve. 

Peculiarities  of  the  piulic  artery. — Changes  in  its  place  of  origin  have  already- 
been  noticed.  The  artery  itself  is  sometimes  small,  or  defective  in  one  or  two, 

VOL.  I.  52 


614 


BRANCHES  OF  THE  PUDIC  ARTERY. 


or  but  rarely  three  of  its  usual  branches.  In  these  cases,  its  deficiencies  are 
supplied  by  a supplemental  vessel  which  has  been  elsewhere  named  the  “ accessory 
padic.’’’  The  defect  most  frequently  met  with  is  that  in  which  the  pudic  ends  as 
the  artery  of  the  bulb,  whilst  the  artery  of  the  corpus  cavernosum  and  the  dorsal 
branch  of  the  penis  are  derived  from  the  accessory  pudic.  But  the  three  arteries 
of  the  penis  may  be  supplied  by  the  accessory  pudic ; the  pudic  itself  ending  as 
the  superficial  perinaBal.  In  one  case,  a single  accessory  pudic  supplied  both 
» “ cavernous”  arteries,  whilst  the  pudic  of  the  right  side  gave  both  dorsal  arteries. 
And,  on  the  other  hand,  cases  have  occurred  in  which  only  a single  branch  was 
furnished  by  the  accessory  artery,  either  to  take  the  place  of  an  ordinary  branch 
altogether  wanting,  or  to  aid  one  of  the  branches  which  happened  to  be  diminu- 
tive in  size. 

The  accessory  pudic,  the  occasional  artery  above  alluded  to,  generally  arises  from 
the  pudic  itself,  before  the  passage  of  that  vessel  from  the  sacro-sciatic  foramen, 
and  proceeds  forwards  near  the  lower  part  of  the  bladder.  “In  passing  by  the 
prostate  and  urethra — and  it  is  here  that  the  exact  situation  of  this  artery  is  of 
serious  concern  to  the  practical  surgeon — the  accessory  pudic  lies  on  the  upper 
part  of  the  gland,  or  it  may  be,  for  a short  space,  likewise  on  the  posterior  margin ; 
and  then  proceeding  forward  above  the  membranous  part  of  the  urethra,  it  reaches 
the  perina3um  and  divides  into  the  terminal  branches.”  In  one  case  only  it  was 
seen  to  approach  the  side  of  the  prostate. 

The  accessory  pudic  sometimes  arises  with  the  other  branches  from  the  internal 
iliac;  and  a vessel  having  a similar  distribution  may  spring  from  the  external 
iliac,  through  an  irregular  obturator,  or  through  the  epigastric ; in  the  two  last- 
named  cases,  it  descends  directly  behind  the  body  of  the  pubes. 

BRANCHES  OF  THE  PUDIC  ARTEB.Y. 

Before  escaping  from  the  pelvis,  the  pudic  artery  occasionally  gives  small  and 
inegular  branches  to  the  muscles  and  to  the  sacral  nerves'  and,  besides  its  two 
terminal  branches,  it  furnishes  several  named  branches  in  the  perinEEum. 

[Fig.  251. 


The  nrteries  of  the  perinEEUm;  on  the  right  side  the  superficial  arteries  are  seen,  and  on  the 
left  the  deep.  1.  The  penis,  consisting  of  corpus  spongiosum  and  corpus  cavernosum.  The 
crus  penis  on  the  left  side  is  cut  through.  2.  The  acceleratores  iirinse  muscles,  enclosing  the 
bulbous  portion  of  the  corpus  spongiosum.  3.  The  erector  penis,  spread  out  upon  the  crus  penis 
of  the  right  side.  4.  The  anus,  surrounded  by  the  sphincter  ani  muscle.  5.  The  ramus  of  the 
ischium  and  os  pubis.  6.  The  tuberosity  of  the  ischium.  7.  3’he  lesser  sacro-ischiatic  ligament, 
attached  by  its  small  extremity  to  the  spine  of  the  ischium.  8.  The  coccyx.  9.  The  internal 
pudic  artery,crossing  the  spine  of  the  ischium,  and  entering  the  perinaaum.  10.  External  hse- 
morrhoidal  branches.  11.  The  superficialis  perinaei  arlery,  giving  olf  a small  branch,  transver- 
salis  perintei,  upon  the  transversus  perinaei  muscle.  12.  The  same  artery  on  the  left  sidecut 
off  13.  The  artery  of  the  bulb.  14.  The  two  terminal  branches  of  the  internal  pudic  artery; 
one  is  seen  entering  the  divided  extremity  of  the  crus  penis,  the  artery  of  the  corpus  cavernosum  ; 
the  other,  the  dorsalis  penis,  ascends  upon  the  dorsum  of  the  organ. — W.J 
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The  mferior  or  external  hamorrhoidal  arteries,  [a.  haemorrhoidalis  inf.]  fig.  251, 
two  or  three  in  number,  incline  inwards  from  the  pudic  artery,  as  it  cross.es  above 
the  tuber  ischii.  These  small  vessels  run  across  the  ischio-rectal  fossa,  through 
the  fat  m that  fossa,  and  are  distributed  to  the  sphincter  and  levator  ani  muscles, 
and  to  the  parts  about  the  anus. 

The  supeificial  perinceal  artery,  (fig.  251,“)  [a.  perinasa  superficialis,]  is  a long, 
slender,  but  regular  vessel,  which  supplies  the  scrotum  and  upper  part  of  the 
perinaeum.  Given  from  the  pudic  artery  in  front  of  the  preceding  vessels,  it  turns 
upwards  with  the  rami  of  the  ischium  and  pubes.  Theperinreal  artery  crosses  the 
transverse  muscle  of  the  perinaeum,  and  runs  forwards  under  cover  of  the  super- 
ficial fascia,  and  between  the  erector  penis  and  accelerator  urinas  muscles,  sup- 
plying both.  In  this  course  the  artery  gradually  becomes  superficial  as  it  ascends, 
and  is  finally  distributed  to  the  skin  of  the  scrotum  and  the  dartos.  It  not  unfre- 
quently  gives  off  the  following  branch. 

The  transverse  perinceal  artery,  [a.  transversa  perinaea,]  arises  either  from  the 
pudic  artery,  or  from  the  precedmg  branch,  near  the  transversus  perinsei  muscle. 
This  small  vessel  perforates  the  deep  perinaeal  fascia  near  its  base,  and,  as  the 
name  transverse  perinceal  implies,  lies  across  the  perinseum,  and  terminates  in  small 
branches  which  are  distributed  to  the  transverse  muscle,  and  to  the  parts  between 
the  anus  and  the  bulb  of  the  urethra.  It  is  a very  small  artery. 

The  artery  of  the  bulb,'^  [a.  bulbosa],  is,  surgically  considered,  an  important 
vessel.  It  is  very  short;  arising  from  the  pudic  between  the  layers  of  the  triangu- 
lar ligament,  and,  passing  transversely  inwards,  this  artery  reaches  the  bulb  a litde 
in  front  of  its  end.  Having  entered  the  bulb,  it  ramifies  in  die  erectile  tissue.  It 
gives  a branch  to  Cowper’s  gland. 

Peculiarities  of  the  artery  of  the  bulb. — From  the  connexion  of  this  vessel  with 
the  operation  of  lithotomy,  its  various  conditions  require  a special  notice.  It  is 
sometimes  small,  sometimes  wanting  on  one  side,  and  occasionally,  it  is  double. 

But  a more  important  deviation  from  thd  common  condition  of  the  artery  of  the 
bulb,  is  one  sometimes  met  with,  in  which  the  vessel,  arising  earlier  than  usual, 
crosses  the  perinseum  further  back  than  in  the  ordinary  arrangement,  and  reaches 
the  bulb  from  behind.  In  such  a case  there  would  be  considerable  risk  of  divi- 
ding the  artery  in  performing  the  lateral  operation  for  stone. 

On  the  contrary,  when  this  small  vessel  arises  from  an  accessory  pudic  artery, 
it  lies  higher  or  more  forward  than  usual,  and  out  of  danger  in  case  of  operation. 

The  artery  of  the  corpus  cavernosum,'^  ([a.  cavernosa  s.]  profunda  penis,)  one  of 
the  terminal  branches  of  the  internal  pudic,  runs  a short  distance  between  the 
crus  penis  and  the  bone,  and  then,  continuing  forwards,  penetrates  the  eras,  and 
ramifies  in  the  corpus  cavernosum. 

The  dorsal  artery  of  the  penis,  [a.  dorsalis  penis,]  runs  between  the  crus  and  the 
pubic  symphysis,  and,  having  pierced  the  suspensory  ligament,  continues  along 
the  dorsum  of  the  penis  immediately  beneath  the  skin,  and  parallel  with  the 
dorsal  vein,  as  well  as  with  the  corresponding  artery  of  the  opposite  side.  It 
supplies  the  integument  of  the  penis,  and  the  fibrous  sheath  of  the  corpus 
cavernosum,  anastomosing  with  its  deep  arteries.  Near  the  corona  glandis,  each 
dorsal  artery  divides  into  branches,  which  supply  the  glans  and  the  prepuce. 

The  dorsal  artery  of  the  penis  has  been  observed  to  arise  from  the  deep  femoral 
artery,  and  to  pass  obliquely  upwards  and  inwards  to  reach  the  root  of  the  penis. 
Tiedemann  gives  a drawing  of  this  variety. 

The  pudic  artery  in  the  female. — In  the  female  this  vessel  is  much 
smaller  than  in  the  male.  Its  course  is  similar,  and  it  supplies  the 
following  branches : 

HYie  - supeif  dal  perinceal  hroxich.  is,  distributed  to  the  labia  pudendi ; ihe  artery  of 
the  bulb  supplies  the  mass  of  erectile  tissue  above  and  at  the  sides  of  the  entrance 
of  the  vagina,  named  the  bulb  of  the  vagina;  whilst  the  t\Vo  terminal  branches, 
analogous  to  .the  artery  of  the  corpus  cavernosum  and  to  the  dorsal  artery  of  the 
penis,  are  distributed  to  the  clitoris,  and  are  named  its  prof  mda  a.nd  dorsal  arteries. 

The  arteries  of  the  clitoris  were  found  in  one  case  to  be  derived  from  the  ac- 
cessory pudic  artery,  which  took  its  origin  from  the  epigastric  artery. 
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THE  SCIATIC  ARTERY. 

The  sciatic  or  ischiatic  artery,  fig.  250/'*  [a.  ischiadica],  the  largest 
branch  of  the  internal  iliac  artery,  excepting  the  gluteal,  is  distributed 
to  the  muscles  on  the  back  of  the  pelvis.  Continuing  downwards  from 
the  anterior  division  of  the  internal  iliac  artery,  it  is  placed  for  some 
distance  upon  the  pelvic  suiface  of  the  pyriformis  muscle  and  the 
sacral  plexus  of  nerves,  and  soon  turning  backwards  beneath  the  bor- 
der of  that  muscle,  passes  between  it  and  the  superior  gemellus,  and 
thus  escapes  from  the  pelvis,  with  the  great  sciatic  nerve  and  the  pudic 
artery,  at  the  lower  part  of  the  great  sciatic  foramen.  When  on  the 
outside  of  the  pelvis,  this  artery  lies  in  the  interval  between  the  tuber 
of  the  ischium  and  the  great  trochanter,  covered  by  the  gluteus  maxi- 
mus.  The  sciatic  artery  gives  ofr  several  branches  to  the  external 
rotator  muscles  of  the  thigh,  on  which  it  lies,  and  to  the  great  gluteus, 
which  conceals  it.  Two  only  of  its  branches  have  received  special 
names : viz.. 

One,  an  internal  branch,  named  coccygeal,  inclines  inwards,  and  piercing  the 
great  sacro-sciatic  ligament,  reaches  the  posterior  surface  of  the  coccyx,  and 
ramifies  in  the  fat  and  skin  about  that  bone. 

The  other  named  branch  {comes  nervi  ischiadici)  runs  downwards,  accompanying 
the  sciatic  nerve,  along  which  it  sends  a slender  vessel. 

Some  of  the  branches  of  this  artery  are  distributed  to  the  capsule  of  the  hip- 
joint,  whilst  others,  after  supplying  the  contiguous  muscle,  anastomose  with  the 
gluteal,  the  internal  circumflex,  and  the  superior  perforatmg  arteries. 

GLUTEAL  ARTERY. 

The  gluteal  a?2er?/,  fig.  250,'“  [a.  glutsea]  (iliaca  posterior, — Haller),  the 
largest  branch  of  the  internal  iliac,  is  distributed  to  the  muscles  on  the 
outside  of  the  pelvis.  It  inclines  downwards  towards  the  upper  border 
of  the  great  sacro-sciatic  foramen,  beneath  which  it  turns,  and  escapes 
from  the  cavity  of  the  pelvis  in  the  interval  between  the  contiguous  bor- 
ders of  the  middle  gluteal  and  pyriform  muscles.  Whilstwilhinthepelvis, 
it  gives  olf  a few'  small  branches  to  the  muscles  ; as  it  turns  out  of  that 
cavity  it  sends  one  larger  offset  (nutritia  magna, — Haller),  which  enters 
the  substance  of  the  ilium.  On  reaching  the  outer  surface  of  the  bone, 
the  gluteal  artery  immediately  divides  into  a superficial  and  a deep 
branch.  The  first  or  superficial  branch,  running  between  the  gluteus 
maximus  and  medius,  sends  oft’  in  its  course  many  smaller  branches, 
some  of  which  (after  piercing  the  tendinous  origin  of  the  great  gluteal 
muscle)  approach  the  side  of  the  sacrum,  anastomosing  with  the  pos-r 
terior  branches  of  the  sacral  arteries,  and  supplying  the  integuments 
there;  whilst  others  of  considerable  size  pass  outwards  between  the 
gluteal  muscles,  and  supply  them  freely.  The  second  or  deep  branch, 
situated  as  its  name  im|)lies  deeply  between  the  gluteus  medius  and 
minimus,  runs  in  an  arched  direction  forwards,  and  divides  into  two 
other  branches.  One  of  these  (the  superior  branch)  continuing  the 
course  of  the  vessel  from  which  it  arises,  runs  along  the  upper  border 
of  the  gluteus  minimus. beneath  the  middle  gluteal  muscle  and  the  ten- 
sor of  the  fascia  lata,  towards  the  anterior  spine  of  the  ilium,  anasto- 
mosing w'ilh  the  circurnftex  iliac  and  with  the  ascending  branches  of 
the  external  circumflex  arteries,  after  having  freely  supplied  the  mus- 
cles between  which  it  passes.  The  second  or  inferior  branch  descends 
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towards  the  great  trochanter,  supplies  the  gluteal  muscles,  and  anasto- 
moses with  the  external  circumflex  and  the  sciatic  arteries. 

ILIO-LUMBAE,  AETERY. 

The  ilio-lumbar  artery^^  (ilio-lumbalis, — Haller),  resembles  in  a great 
measure  the  lumbar  arteries.  It  passes  outwards  beneath  the  psoas 
muscle  and  external  iliac  vessels,  to  reach  the  margin  of  the  iliac 
fossa,  where  it  divides  into  tw'o  principal  branches.  One  of  these,  the 
lumbar  branch,  passes  upwards,  ramifying  in  the  psoas  and  quadratus 
muscles,  communicating  with  the  last  lumbar  artery  ; it  also  furnishes 
small  vessels  which  enter  the  intervertebral  foramina,  and  supply  the 
parts  lodged  in  the  vertebral  canal.  The  other  branch  or  iliac  portion 
of  the  artery  turns  downwards  and  outw'ards,  either  in  the  substance 
of  the  iliacus  muscle,  or  between  it  and  the  surface  of  the  ilium. 
Some  of  its  branches  reach  the  crest  and  spine  of  that  bone,  where 
they  anastomose  with  the  circumflex  iliac  artery,  and  may  be  traced 
forwards  through  the  abdominal  muscles,  which  they  supply,  and  in 
which  they  communicate  with  the  external  branches  of  the  epigastric 
artery. 

The  ilio-lumbar  artery,  as  already  mentioned,  sometimes  arises  from  the  in- 
ternal iliac,  above  the  division  of  that  trunk.  It  has  also  been  found  to  spring 
from  the  common  iliac,  but  this  latter  peculiarity  is  rare.  The  iliac  and  lumbar 
portions  of  the  ilio-lumbar  artery  sometimes  arise  separately  from  the  parent  trunk. 

When  the  lowest  of  the  lumbar  arteries  is  wanting,  the  ilio-lumbar  is  increased 
in  size,  and,  with  a small  offset  of  the  middle  sacral  artery,  supplies  its  place. 

LATERAL  SACRAL  ARTERIES. 

The  lateral  sacral  arteries’®  [a.  sacrales  laterales],  which  are  usually 
two  in  number  on  each  side,  occasionally  but  one,  arise  close  together 
from  the  posterior  division  of  the  internal  iliac  artery.  One  of  these 
arteries  is  distributed  along  the  upper  part,  and  the  other  along  the 
lower  part  of  the  sacrum  in  the  following  manner. 

Each  artery  passes  downwards,  at  the  same  time  inclining  some- 
w'hat  inwards’in  front  of  the  pyriform  muscle  and  sacral  nerves,  to 
reach  the  inner  side  of  the  anterior  sacral  foramina.  Continuing  to 
descend,  the  lower  one  approaches  towards  the  middle  line,  and  anas- 
tomoses with  the  middle  sacral  artery.  Branches  from  these  arteries 
ramify  in  front  of  the  sacrum,  and  supply  small  offsets  to  the  pyriform 
muscle  and  sacral  nerves. 

Besides  these  branches,  the  lateral  sacral  arteries  give  off  a series  of  dorsal 
branches,  which  enter  the  anterior  sacral  foramina.  Each  of  these,  after  having 
furnished  (within  the  foramen)  a spinal  branch,  which  ramifies  on  the  bones  and 
membranes  in  the  interior  of  the  sacral  canal,  escapes  by  the  corresponding 
posterior  sacral  foramen,  and  is  distributed  upon  the  dorsal  surface  of  the  sacrum. 

EXTERNAL  ILIAC  ARTERY. 

The  vessel  which  supplies  the  lower  extremity  forms  a continuous 
trunk  from  the  point  of  division  of  the  common  iliac  artery  down  to 
the  lower  border  of  the  popliteus  muscle,  where  it  divides  into  the 
anterior  and  posterior  tibial  arteries  ; but  though  thus  continued  as  a 
single  trunk,  different  parts  of  the  vessel  have  received  different  names, 
taken  from  the  anatomical  regions  through  which  they  pass.  Whilst 
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within  the  pelvis,  it  is  named  iliac;  in  the  upper  two-thirds  of  the 
thigh,  femoral;  and  thence  to  its  termination,  popliteal.  These 
divisions,  however,  are  artificial,  and  are  intended  merely  to  facilitate 
reference  to  the  vessel  in  different  situations. 

The  external  iliac  artery  [a.  iiiaca  externa],  fig.  236,  s ; 250,® 
larger,  except  in  the  foetus,  than  the  internal  iliac  artery,  is  placed 
within  the  abdomen,  and  extends  from  the  division  of  the  common 
iliac  to  the  lower  border  of  Poupart’s  ligament,  where  the  vessel  enter- 
ing the  thigh,  assumes  the  name  femoral.  Descending  obliquely  out- 
wards, its  course  through  the  abdominal  cavity  would  be  marked  by 
a line  drawn  from  tbe  left  side  of  the  umbilicus  to  a point  midway 
between  the  anterior  superior  process  of  the  ilium  and  the  symphysis 
pubis.  This  line,  however,  would  .also  indicate  the  direction  of  the 
common  iliac  artery,  from  which  the  external  iliac  is  directly  con- 
tinued. 

Placed  within  the  abdominal  cavity,  the  vessel  is  covered  by  the 
peritoneum  and  intestines.  It  lies  along  the  outer  margin  of  the  true 
pelvis,  resting  on  the  psoas  muscle  along  its  inner  border.  The  artery, 
however,  is  separated  from  the  muscle  by  the  fascia  iiiaca,  to  Xvhich 
it  is  bound,  together  with  the  external  iliac  vein,  by  a thin  layer  of 
membrane. 

The  external  iliac  vein  lies  at  first  behind  the  artery  with  an  inclina- 
tion to  its  inner  side;  but  as  both  vessels  approach  Poupart’s  ligament 
at  the  fore  part  of  the  pelvis,  the  vein  is  on  the  same  plane  with  the 
artery  to  its  inner  side,  being  borne  forwards  by  the  bone.  At  a short 
distance  from  its  lower  end  the  artery  is  crossed  by  the  circumflex 
iliac  vein.  Lymphatic  glands  are  found  resting  upon  the  front  and 
inner  side  of  the  vessel,  and  the  spermatic  vessels  descend  for  some 
space  upon  it.  A branch  of  the  genito-crural  nerve  crosses  over  it 
just  above  Poupart’s  ligament. 

The  external  iliac  artery  supplies  some  small  branches  to  the  psoas 
muscle  and  to  the  neighbouring  lymphatic  glands,  and  two  other 
branches  of  considerable  size,  named  the  epigastric  and  the  circumflex 
iliac,  which  are  distributed  to  the  walls  of  the  abdomen. 

The  usual  number  of  the  two  principal  branches  may  be  increased  by  the 
separation  of  the  circumflex  iliac  into  two  branches;  or  by  the  addition  of  a branch 
usually  derived  from  another  source,  as  the  internal  circumflex  artery  of  the 
thigh,  or  the  obturator  artery. 

On  the  contrary,  the  branches  are  now  and  then  diminished  in  number  by  the 
transference  of  the  epigastric  or  the  circumflex  iliac  artery  to  another  trunk,  which 
is  commonly  the  femoral. 

SURGICAL  ANATOMY  OF  THE  EXTERNAL  ILIAC  ARTERY. 

The  external  iliac  artery  admits  of  being  tied  in  a surgical  operation  at  any 
part  except  near  its  upper  and  lower  end  ; the  near  neighbourhood  of  the  upper 
end  being  excepted  on  account  of  the  circulation  through  the  internal  iliac,  and 
the  lower  end  on  account  of  the  common  position  of  the  branches  (epigastric  and 
circumflex  iliac).  Occasional  deductions  from  this  statement  occur  in  conse- 
quence of  a branch  or  branches  taking  origin  near  or  at  the  middle  of  the  artery ; 
and  as  the  operator  may  see  such  a branch  he  will  avoid  placing  a ligature  very 
near  it. 

The  incision  through  the  muscles  to  reach  the  artery,  commencing  a little  above 
the  middle  of  Poupart’s  ligament,  may  be  directed  parallel  with  the  ligament  up- 
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wards  and  outwards  as  far  as  its  outer  end,  where  the  incision  may  be  with 
advantage  curved  for  a short  space  (about  an  inch)  upwards. 

This  and  the  other  iliac  arteries  might  be  operated  on  by  means  of  straight 
incisions  in  a Ime  from  the  umbilicus  to  the  middle  of  Poupart’s  ligament,  or  a 
little  to  the  outer  side  of  this  line.  But  the  division  of  the  muscles  on  the  fore 
part  of  the  abdomen  is  liable  to  the  objection  that  the  peritoneum  must  be  disturbed 
in  front  as  well  as  behind ; and,  moreover,  a curved  incision  has  the  advantage 
of  giving  more  room  laterally  tlxan  one  which  is  merely  straight. 

The  muscles  and  the  fascia  transversalis  being  divided,  and  the  peritoneum 
(to  which  the  spermatic  vessels  adhere)  being  raised,  the  artery  is  found  where 
the  finger  of  the  surgeon,  hitroduced  into  the  wound,  begins  to  descend  into  the 
true  pelvis,  along  the  border  of  the  psoas  muscle. , 

In  contact  with  the  artery  will  be  seen  the  following  structures,  each  occupying 
the  position  already  mentioned,  viz.,  lymphatic  glands,  the  ch’cumflex  iliac  vein, 
and  the  external  iliac  vein. 

In  order  to  pass  the  ligature,  it  is  necessary  to  divide  a thin  and  sometimes 
resistant  membrane,  which  binds  the  vessels  down  to  the  fascia  iliaca. 

EPIGASTRIC  ARTERY. 

The  epigastric  artery  (epigastrica  inferior)  fig.  236,  t ; fig.  250,“ 
arises  from  the  fore  part  of  the  external  iliac 
artery,  usually  a few  lines  above  Poupart’s 
ligament.  At  first  the  artery  inclines  down- 
wards, so  as  to  get  on  a level  with  the  liga- 
ment, and  then  changing  its  direction,  passes 
obliquely  upwards  and  inwards  between  the 
fascia  transversalis  and  the  peritoneum,  to 
reach  the  rectus  muscle  of  the  abdomen.  It 
then  ascends  almost  vertically  behind  that 
muscle  (being  placed  between  it  and  its  sheath, 
where  this  latter  exists).  Having  given  off 
lateral  muscular  branches,  the  epigastric  artery 
terminates  above  the  umbilicus  in  several  off- 
sets, which  ramify  in  the  substance  of  the  mus- 
cle, and  anastomose  with  the  terminal  branches 

Fig.  252.  A view  of  the  anterior  and  inner  aspect  of  the  thigh, 
showing  the  course  and  branches  of  the  femoral  artery.  1.  1 he 
lower  partof  the  aponeurosis  of  the  external  oblique  muscle;  its 
inferior  margin  is  Pouparl’s  ligament.  2.  The  external  abdo- 
minal ring.  3,  3.  The  upper  and  lower  part  of  the  sartorius 
muscle ; its  middle  portion  having  been  removed.  4.  The  rectus. 

5.  The  vastus  internus.  6.  The  patella.  7.  The  iliacus  and 
psoas;  the  latter  being  nearest  the  artery.  8.  The  pectineus. 

9.  The  adduclor  longus.  10.  The  tendinous  canal  for  the  femo- 
ral artery  formed  by  the  adductor  magnus  and  vastus  internus 
muscle.  11.  The  adductor  magnus.  12.  The  gracilis,  13.  The 
tendon  of  the  semi-tendinosus.  14.  The  femoral  artery.  15. 

The  superficial  circumflexa  ilii  artery  taking  its  course  along  the 
line  of  Poupart’s  ligament,  to  the  crest  of  the  ilium.  2.  The 
superficial  epigastric  artery.  16  The  two  external  pudic  arte- 
ries, superficial  and  deep.  17.  The  profunda  artery,  giving  off 
18,  its  external  circumflex  branch  ; and  lower  down  the  three 
perforantes.  A small  bend  of  the  internal  circumflex  artery  (8) 
is  seen  behind  the  inner  margin  of  the  femoral,  just  below  the 
deep  external  pudic  artery.  19.  The  anastomotica  magna,  de- 
scending to  the  knee,  upon  which  it  ramifies  (6) — W.] 

of  the  internal  mammary  and  inferior  intercostal  arteries ; some  of  its 
branches  communicate  also  with  offsets  from  the  lumbar  arteries. 


[Fig.  252. 
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The  epigastric  artery  is  accompanied  by  two  veins,  which  unite 
into  a single  trunk  before  ending  in  the  external  iliac  vein. 

In  its  course  upwards  from  Poupart’s  ligament  to  the  rectus  muscle, 
the  artery  crosses  close  to  the  inner  side  of  the  internal  abdominal 
ring ; and  in  this  situation  the  vas  deferens,  escaping  from  the  ring, 
turns  behind  the  artery,  in  descending  into  the  pelvis. 

The  branches  of  the  epigastric  artery  are  small,  but  numerous. 

The  cremasteric  artery,  a slender  branch,  accompanies  the  spermatic  cord,  and, 
after  supplying  the  cremaster  muscle  and  other  coverings  of  the  cord,  anastomoses 
with  the  spermatic  artery. 

Several  muscular  branches  arise  from  each  side  of  the  epigastric  artery,  ramify 
in  the  rectus  muscle,  and  communicate  with  the  branches  of  the  lumbar  and 
circumflex  iliac  arteries;  whilst  others  {superficial  branches)  perforate  the  abdomi- 
nal muscles,  and,  when  beneath  the  skin,  join  with  branches  of  the  superficial 
epigastric  artery. 

The  epigastric  artery  also  furnishes  a small  picbic  branch,  which  ramifies  be- 
hind the  pubes,  and  communicates  by  means  of  a descending  branch  or  branches 
with  a similar  offset  from  the  obturator  artery,  as  already  described  in  treating  of 
the  branches  of  that  vessel. 

Peculiarities  of  the  epigastric  artery. — ^This  artery  occasionally  arises  an  inch  and 
a half,  or  even  two  inches  and  a half,  above  Poupart’s  ligament,  and  it  has  been 
seen  to  arise  below  that  ligament  from  the  femoral,  or  from  the  deep  femoral. 
The  epigastric  frequently  furnishes  the  obturator  artery ; and  on  the  other  hand 
two  examples  are  recorded  in  which  the  epigastric  artery  arose  from  the  obtura- 
tor, that  vessel  being  furnished  by  the  internal  iliac  artery.*  In  a single  instance, 
the  epigastric  artery  was  represented  by  two  branches,  one  arising  from  the  ex- 
ternal iliac,  and  the  other  from  the  internal  iliac  artery.f  Some  combinations  of 
the  epigastric  with  the  internal  circumflex,  or  with  the  circumflex  iliac,  or  with 
both  of  these  vessels,  have  been  noticed. 

CIRCUMFLEX  ILIAC  ARTERY. 

The  circv.mjlex  iliac  artery  [circumflexa  ilii],  fig.  236,  v;  fig.  250,® 
smaller  than  the  preceding  vessel,  arises  from  the  outer  side  of  the 
iliac  artery  near  Poupart’s  ligament,  and  is  directed  outwards  behind 
that  structure  to  the  anterior  superior  spine  of  the  ilium.  Following 
the  crista  of  the  bone,  the  artery  gives  branches  to  the  iliacus  muscle, 
furnishes  others,  which  are  distributed  to  the  abdominal  muscles,  and 
anastomoses  with  the  ilio-lumbar  artery.  In  its  course  outwards  this 
artery  lies  in  front  of  the  transversalis  fascia,  at  its  junction  with  the 
fascia  iliaca. 

Near  the  crest  of  the  ilium,  this  artery  gives  off  a branch  which 
ascends  on  the  fore  part  of  the  abdomen  between  the  transversalis 
and  internal  oblique  muscles;  and  having  supplied  those  muscles,  it 
anastomoses  with  the  lumbar  and  epigastric  arteries.  This  branch 
varies  very  much  in  size,  and  is  occasionally  represented  by  small 
muscular  ofisets. 

Two  veins  accompany  the  circumflex  iliac  artery;  these  unite 
below  into  a single  vessel,  which  crosses  over  the  external  iliac  artery 
about  an  inch  above  Poupart’s  ligament,  and  enters  the  external 
iliac  vein. 

The  place  of  origin  of  the  circumflex  iliac  artery  sometimes  deviates  from  its 
ordinary  position, — the  artery  arising  at  a distance  not  exceeding  an  mch  above 

* Monro,  “Morbid  Anatomy  of  the  Human  Gullet,”  &c.,  p.  427.  A.  K.  Hesselbach 
“Die  siclierste  Art  dcs  Bruchschniilcs,”  See. 

t Lauth,  in  “ Velpeau’s  Mbdeeine  Operatoire,”  t.  ii.  p.  452. 
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Poupart’s  ligament.  Deviations  in  the  opposite  direction  are  more  rarely  met 
with ; it  has  in  a few  cases  been  observed  to  arise  below  the  ligament,  and  there- 
fore from  the  femoral  artery.  The  circumflex  iliac  artery  is  sometimes  represented 
by  two  separate  branches  from  the  external  iliac. 

FEIMORAL  ARTERY. 

The  femoral  artery  (femoralis  s.  cruralis),  fig.  252^^  is  that  portion 
of  the  artery  of  the  lower  limb  which  lies  along  the  upper  twm-thirds 
of  the  thigh, — its  limits  being  marked,  above,  by  Poupart’s  ligament, 
and  below,  by  the  opening  in  the  great  adductor  muscle,  after  passing 
through  which  the  artery  assumes  the  name  popliteal. 

A general  idea  of  the  direciion  of  the  femoral  artery  over  the  fore 
part  and  inner  side  of  the  thigh  would  be  obtained  by  a line  reaching 
from  a point  midway  between  the  anterior  superior  spine  of  the  ilium 
and  the  symphysis  of  the  pubes  to  the  inner  side  of  the  patella.  But 
the  situation  of  the  vessel  is  best  ascertained  by  observation  of  the 
surface  at  the  upper  part  of  the  thigh,  inasmuch  as  it  lies  along  the 
middle  of  a depression  formed  between  the  muscles  covering  the  femur 
on  the  outer  side,  and  the  adductor  muscles  on  the  inner  side  of  the 
limb.  In  this  situation  the  beating  of  the  artery  may  be  felt,  and  the 
circulation  through  the  vessel  be  most  easily  controlled  by  pressure. 

Owing  to  the  natural  curvature  of  the  femur,  and  to  the  passage  of 
the  femoral  artery  from  the  front  towards  the  back  of  the  thigh,  the 
relative  position  of  the  vessel  and  the  bone  varies  considerably  at  dif- 
ferent points.  Thus,  at  the  groin,  the  artery,  after  having  passed  over 
the  margin  of  the  pelvis,  is  placed  in  front  of  the  head  of  the  femur ; 
at  its  lower  end,  the  vessel  lies  close  to  the  inner  side  of  the  bone; 
whilst  in  the  intervening  space,  in  consequence  of  the  projection  of  the 
neck  and  shaft  of  the  femur  outwards,  while  the  artery  holds  a straight 
course,  the  two  are  separated  by  a considerable  interval. 

Becoming  deeper  as  it  descends,  the  femoral  artery  is  at  first  com- 
paratively near  the  surface,  being  covered  in  the  upper  third  of  the 
thigh  by  the  common  integuments  and  the  fascia  lata,  in  addition  to 
the  sheath,  which  contains  both  the  artery  and  the  vein.  In  this 
situation,  a triangular  space  may,  on  dissection,  be  recognised,  upon 
the  fore  part  of  the  thigh,  immediately  below  the  fold  of  the  groin. 
The  apex  of  this  triangle  is  directed  downwards,  its  sides  are  formed 
respectively  by  the  sartorius  and  the  long  adductor  muscles,  and  its 
base  by  the  lower  margin  of  the  abdominal  wall,  which  is  represented 
by  Poupart’s  ligament.  This  triangular  interval  is  divided  into  two 
nearly  equal  parts  by  the  femoral  vessels,  which  extend  from  the 
middle  of  its  base  to  its  apex. 

Below  the  part  just  referred  to,  the  femoral  artery  is  deeply  placed, 
being  covered  by  the  sartorius  muscle,  which,  after  crossing  obliquely 
from  the  outer  to  the  inner  side  of  the  thigh,  descends  vertically  and 
covers  the  artery  to  its  end.  The  vessel  is  likewise  covered,  beneath 
the  muscle,  by  a dense  band  of  fibrous  structure,  which  stretches  across 
from  the  tendons  of  the  long  and  great  adductors  to  the  vastus  inteimus 
muscle. 

The  artery  rests  successively  against  the  following  parts.  First, 
upon  the  psoas  muscle,  by  which  it  is  separated  from  the  margin  of 
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the  pelvis,  and  from  the  capsule  of  the  hip-joint;  next,  upon,  or  rather 
in  front  of,  the  pectineus  muscle,  the  deep  femoral  artery  and  vein 
being  interposed;  afterwards,  upon  the  long  adductor  muscle;  and 
lastly,  upon  the  tendon  of  the  great  adductor,  the  femoral  vein  being 
placed  between  the  tendon  and  the  artery. 

At  the  lower  part  of  its  course,  the  femoral  #i’tery  has  immediately 
on  its  outer  side  the  vastus  internus  muscle,  which  intervenes  between 
it  and  the  inner  side  of  the  femur. 

The  femoral  vein  is  very  close  to  the  artery,  both  being  enclosed  in 
the  same  sheath,  separated  from  each  other  only  by  a thin  partition. 
At  tlie  groin,  the  vein  lies  on  the  same  plane  as  the  artery  to  its  inner 
side;  but  gradually  inclining  backwards,  it  afterwards  sinks  behind 
that  vessel,  and  even  gets  somewhat  to  its  outer  side.  The  deep 
femoral  vein,  near  its  termination,  crosses  behind  the  femoral  artery, 
and  the  long  saphenous  vein,  as  it  ascends  on  the  fore  part  of  the  limb, 
lies  to  its  inner  side;  but  it  not  unfrequently  happens  that  a superficial 
vein  of  considerable  size  ascends  for  some  space  directly  over  the 
artery. 

At  the  groin  the  anterior  crural  nerve  lies  a little  to  the  outer  side 
of  the  femoral  artery  (about  a quarter  of  an  inch),  separated  from  the 
vessel  by  some  fibres  of  the  psoas  muscle  and  by  fibrous  structure. 
Lower  down  in  the  thigh,  the  long  saphenous  nerve  accompanies  the 
artery  until  this  vessel  perforates  the  adductor  magnus.  There  are 
likewise  small  cutaneous  nerves  which  cross  the  artery. 

PECULIARITIES  OF  THE  FEMORAL  ARTERY. 

There  does  not  appear  to  be  any  well-authenticated  example  of  the  femoral 
artery  furnishing  the  arteries  of  the  leg;  and  in  this  respect  the  vessels  of  the 
lower  limb  contrast  strongly  with  those  of  the  arm.* 

Four  instances  have  been  recorded  of  division  of  the  femoral  artery,  below  the 
origin  of  the  profunda,  into  two  vessels,  which  subsequently  reunited  near  the 
opening  of  the  adductor  magnus  so  as  to  form  a single  popliteal  artery.f  In  all 
these  cases,  the  arrangement  of  the  vessels  appears  to  have  been  similar.  To  one 
of  them  (that  first  observed)  special  interest  is  attached,  inasmuch  as  it  was  met 
with  in  a patient  operated  upon  for  popliteal  aneurism. 

BRANCHES  OF  THE  FEMORAL  ARTERY. 

The  femoral  artery  gives  olf  the  following  branches.  Some,  small 
and  superficial,  which  are  distributed  to  the  integument  and  glands  of 
the  groin,  or  ramify  on  the  lower  part  of  the  abdomen,  viz.,  the  ex- 
ternal pudic  (superior  and  inferior),  the  superficial  epigastric,  and  the 
superficial  circumflex  iliac ; the  great  nutrient  artery  of  the  muscles 
of  the  thigh,  named  the  deep  femoral;  several  small  muscular  branches; 
and  lastly,  the  anastomotic  artery,  which  descends  on  the  inner  side 
of  the  knee-joint. 

Besides  the  foregoing  ordinary  branches,  the  femoral  artery  sometimes  gives 
origin  to  some  offsets,  usually  derived  from  other  sources ; as,  for  example,  the 
circumflex  arteries  (branches  of  the  deep  femoral),  or,  but  more  rarely,  the  epi- 

* For  an  examination  of  t!ie  history  of  four  cases,  which  have  been  regarded  as  exam, 
pies  of  the  early  division  of  tlie  femoral  artery,  see  “The  Arteries,”  &c.  by  R.  Quain, 
p.  514. 

t Tliis  case  was  treated  and  recorded  by  Sir  C.  Bell:  “The  London  Medical  and  Phy. 
steal  Journal,”  vol.  Ivi.  p.  134.  London,  182G. 
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gastric,  the  circumflex  iliac,  or  the  obturator  arteries.  These  mil  be  noticed  in 
the  account  of  the  individual  branches. 

The  external piidic  arteries,  [a.  pudendse  extemae]  fig.  252,'“  arise  either  separately 
or  by  a common  trunk  from  the  inner  side  of  the  femoral  artery.  The  superior, 
the  more  superficial  branch  (superior  pudenda  externa, — Haller),  courses  up- 
wards and  inwards  to  the  spine  of  the  pubes,  crosses  the  external  abdominal 
ring,  passing,  in  the  male,  over  the  spermatic  cord,  and  is  distributed  to  the  in- 
teguments on  the  lower  part  of  the  abdomen,  and  on  the  external  organs  of 
generation.  The  inferior  branch  (inferior  pudenda  externa),  more  deeply  seated, 
extends  inwards,  resting  on  the  pectineus  muscle,  and  covered  by  the  fascia  lata, 
which  it  pierces  on  reaching  the  ramus  of  the  pubes,  and  is  distributed  to  the 
scrotum  in  the  male,  or  to  the  labium  in  the  female,  its  branches  inosculating 
with  those  of  the  superficial  perineal  artery. 

The  supe)-ficial  epigastric  artery,"  [a.  epigastrica  superficialis  s.  abdominahs  sub- 
cutanea, — HaUeri]  arises  from  the  femoral  artery,  about  half  an  inch  below  Pou- 
part’s  ligament,  passes  forwards  through  the  saphenous  opening  in  the  fascia  lata  j 
after  which  it  changes  its  direction,  and  runs  upwards  on  the  abdomen,  in  the 
superficial  fascia  covering  the  external  oblique  muscle.  Its  branches  ramify  in 
the  superficial  fascia  and  integument  on  the  lower  part  of  the  abdomen;  and 
some,  ascending  nearly  as  high  as  the  umtfihcus,  anastomose  with  those  of  the 
epigastric  and  internal  mammarj'  arteries. 

The  supcifcial  circumflex  iliac  arter)q‘“  [a.  circumflexa  ilii  sup.]  runs  outwards  in 
the  direction  of  Poupart’s  ligament,  towards  the  spine  of  the  ilium,  across  the 
psoas  and  diacus  muscles ; to  both  of  these  it  gives  small  branches,  as  also  some 
others  which  pierce  the  fascia  lata,  and  are  distributed  to  the  integument. 

All  the  preceding  arteries  give  small  branches  to  the  lymphatic  glands  in 
the  groin. 

THE  DEEP  FEMORAL  ARTERY. 

The  deep  femoral  artery  (a.  profunda  femoris),  fig.  252,'*"  is  the  prin- 
cipal nutritious  vessel  of  the  thigh;  its  branches  being  mainly  distributed 
to  that  part  of  the  lower  limb,  whereas  the  femoral  artery  supplies  the 
leg  and  foot.  It  is  a vessel  of  considerable  calibre,  being  nearly  equal 
in  size  to  the  continuation  of  the  femoral  after  the  origin  of  this  great 
branch.*  It  usually  arises  from  the  outer  and  back  part  of  the  femoral 
artery,  between  an  inch  and  two  inches  below  Poupart’s  ligament. 
The  artery  at  first  inclines  outwards  in  front  of  the  iliacus  muscle,  but 
soon  changes  its  course,  running  downwards  and  backwards  behind 
the  femoral  artery.  Opposite  the  junction  of  the  upper  with  the  middle 
third  of  the  femur,  the  profunda  artery  passes  behind  the  long  adductor 
muscle,  between  it  and  the  short  and  great  adductors;  and  then  in- 
clining outwards  towards  the  linea  aspera  of  the  femur,  soon  divides 
into  its  terminal  branches,  which  pass  backwards  through  the  great 
adductor  muscle,  and  ramify  in  the  muscles  at  the  back  of  the  thigh. 

The  artery  lies  successively  in  front  of  the  iliacus  and  pectineus 
muscles,  and  then  on  the  adductor  brevis  and  adductor  magnus  mus- 
cles. It  is  placed  behind  the  femoral  artery,  the  deep  femoral  and 
femoral  veins  and  the  long  adductor  muscle  being  interposed  between 
the  two  arteries. 

The  origin  of  the  deep  femoral  artery  sometimes  deviates  from  its  usual  posi- 
tion on  the  parent  trunk,  being  occasionally  given  off  from  the  inner  side,  and, 
but  more  rarely,  from  the  back  part  of  that  vessel. 

* The  artery  of  the  lower  limb,  after  emerging  from  the  abdominal  cavity,  was  described 
by  Murray  as  the  common  femoral,  and  was  regarded  by  him  as  dividing  into  two  parts, 
which  he  named  respectively,  the  superficial,  and  the  deep  femoral  arteries.  These  terms 
are  often  conveniently  used  by  surgical  writers  for  easy  reference  to  different  parts  of  the 
vessel. 
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The  height  at  which  this  artery  arises  from  the  femora]  is  subject  to  very 
great  variation.  In  more  than  three-fourths  of  a large  number  of  cases  it  was 
found  to  arise  from  the  femoral  at  a distance  of  from  one  to  two  inches  below 
the  lower  border'  of  Poupart’s  ligament;  in  a few  of  the  cases,  the  distance 
measured  less  than  one  inch;  much  more  rarely,  the  profunda  arose  opposite 
to  the  ligament;  and  in  a single  instance  above  that  structure,  and,  therefore, 
from  the  external  iliac  artery. 

On  the  other  hand,  the  distance  between  the  origin  of  the  artery  and  Poupart’s 
ligament  was  sometimes  found  to  exceed  two  inches ; and,  in  one  instance,  the 
artery  arose  as  low  down  as  four  inches -from  the  ligament,  but  in  that  case  the 
internal  and  external  circumflex  branches  did  not  arise  from  it. 

In  addition  to  a number  of  small  unnamed  offsets  to  the  muscles, 
the  deep  femoral  artery  furnishes  the  branches  now  to  be  described. 

BRANCHES  OF  THE  DEEP  FEMORAL  ARTERY. 

The  external  circumflex  artery,'®  [circumilexa  femoris  interna  s.  posterior,]  a 
branch  of  considerable  size,  arises  from  the  outer  side  of  the  profunda,  and,  after 
passing  outwards  for  a short  distance  beneath  the  sartorius  and  rectus  muscles, 
and  through  the  divisions  of  the  anterior  crural  nerve,  gives  off  branches,  which 
may  be  divided  into  three  sets,  according  to  the  directions  which  they  take. 
The  flrst  incline  transpersdy  outwards,  and  after  passing  over  the  crureus,  pierce 
the  vastus  externus,  so  as  to  get  between  it  and  the  bone  just  below  the  great 
trochanter  of  the  femur,  and  reach  the  back  part  of  the  thigh,  where  they  anas- 
tomose with  the  internal  circumfle.x  and  the  perforating  branches,  also  with  the 
gluteal  and  sciatic  branches.  The  second  set,  or  ascending  branches,  are  directed 
upwards  beneath  the  sartorius  and  rectus,  and  afterwards  under  the  tensor  mus- 
cle of  the  fascia  lata ; here  they  communicate  with  the  terminal  branches  of  the 
gluteal,  and  with  some  of  the  external  descending  branches  of  the  circumflex 
iliac  artery.  The  third,  or  descending  set  of  branches,  incline  outwards  and  down- 
wards upon  the  extensor  muscles  of  the  leg,  covered  by  the  rectus  muscle. 
They  are  usually  three  or  four  in  number,  some  being  of  a considerable  size ; 
most  of  them  are  distributed  to  the  muscles  on  the  fore  part  of  the  thigh,  but  one 
or  two  can  be  traced  as  far  as  the  knee,  beneath  the  vastus  externus  muscle, 
where  they  anastomose  with  the  superior  articular  branches  (internal  and  ex- 
ternal) of  the  popliteal  artery,  and  with  the  anastomotic  branch  of  the  femoral 
artery. 

Peculiarities. — The  external  circumflex  branch  sometimes  arises  (as  a single 
trunk)  from  the  femoral  artery;  or  it  may  be  represented  by  two  branches,  of 
which,  in  most  cases,  one  proceeds  from  the  femoral,  and  one  from  the  deep 
femoral;  both  branches,  however,  have  been  seen  to  arise  from  the  deep  femoral, 
or,  but  much  more  rarely,  both  from  the  femoral  artery. 

The  internal  circumflex  artery,^  [circumflexa  fern,  externa  s.  anterior,]  smaller 
than  the  preceding  branch,  arises  from  the  inner  and  back  part  of  the  deep 
femoral  artery,  and  is  directed  backwards  to  the  inner  side  of  the  femur,  be- 
tween the  pectineus  and  the  psoas  muscles,  so  that  only  a small  part  of  it  can  be 
seen  without  disturbing  these  muscles.  On  reaching  the  tendon  of  the  external 
obturator,  by  which  the  vessel  is  guided  to  the  back  of  the  thigh,  it  divides  into 
two  principal  branches.  One,  ascending,  is  distributed  partly  to  the  adductor 
brevis  and  gracilis,  and  partly  to  the  external  obturator  muscle,  near  which  it 
anastomoses  with  the  obturator  artery;  the.  other,  or  transverse  branch,  passes 
backwards  above  the  small  trochanter,  and  appears  on  the  back  of  the  limb, 
between  the  quadratus  femoris  and  great  adductor  muscle,  where  it  anastomoses 
with  the  sciatic  artery  and  with  the  superior  perforating  branches  of  the  deep 
femoral  artery.  Opposite  the  hip-joint,  this  transverse  branch  gives  off  an  articu- 
lar vessel,  which  enters  the  hip-joint  through  the  notch  in  the  acetabulum, 
beneath  the  transverse  ligament,  and  after  supplying  the  adipose  substance  in 
that  articulation,  is  guided  to  the  head  of  the  femur  by  the  round  ligament.  In 
some  instances  the  articular  branch  is  derived  from  the  obturator  artery;  some- 
times the  joint  receives  a branch  from  both  sources. 

Peculiarities. — With  few  exceptions,  the  peculiarities  met  with  in  the  internal 
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circumflex  branch  depend  upon  its  transference  to  the  femoral  artery,  and,  in 
almost  all  cases,  to  a point  above  the  origin  of  the  profunda  artery.  Examples 
have  also  been  met  with  in  which  the  internal  circumflex  arose  from  the  epigas- 
tric, or  the  circumflex  iliac,  or  from  the  external  iliac  artery. 

The  peiforating  arteries  (perforantes),  so  called  because  they  reach  the  back 
of  the  thigh  by  perforating  the  adductor  brevis  and  the  adductor  magnus  muscles, 
are  three  or  four  in  number.  The  first  perforating  artery  passes  backwards  below 
the  pectineus  muscle,  and  through  the  fibres  of  the  short  and  great  adductor  mus- 
cles ; after  which  it  immediately  divides  into  branches,  which  are  distributed  to 
both  adductor  muscles,  to  the  biceps,  and  great  gluteal  muscles,  and  communi- 
cate with  the  sciatic  and  internal  circumflex  arteries.  The  second  peiforating 
artery,  considerably  larger  than  the  first,  passes  through  the  adductor  magnus ; 
after  which  it  divides  into  ascending  and  descending  branches,  which  ramify  in 
the  hamstring  muscles,  and  communicate  with  the  other  perforating  branches. 
A branch,  named  the  nutrient  artery  [nutriens]  of  the  femur,  enters  the  medullary 
foramen  of  that  bone.  The  third  perforating  artery  pierces  the  adductor  magnus, 
and,  like  the  others,  is  distributed  to  the  long  flexor  muscles  at  the  back  of  the 
thigh,  anastomosing  with  the  other  perforating  arteries  above,  and  with  the  ter- 
mination of  the  profunda  artery  itself  below. 

Termination  of  the  deep  femoral  artery. — After  having  given  off 
these  different  branches,  the  deep  femoral  artery  becomes  considerably 
diminished  in  size,  and  passing  backwards  close  to  the  linea  aspera, 
divides  into  smaller  branches,  some  of  which  are  distributed  to  the 
short  head  of  the  biceps,  the  rest  to  the  other  hamstring  muscles. 

These  ultimate  branches  of  the  deep  femoral  artery  communicate 
with  those  of  the  popliteal  artery  and  with  the  lower  perforating  arte- 
ries already  described. 

The  perforating  arteries  present  no  peculiarities  of  note.  The  terminal 
branch  of  the  deep  femoral,  already  described,  is  sometimes  regarded  as  a 
fourth  perforating  artery. 

MUSCULAR  BRANCHES  OF  THE  FEMORAL  ARTERY. 

In  its  course  along  the  thigh  the  femoral  artery  gives  off  several  branches 
[rami  musculares]  to  the  contiguous  muscles.  They  vary  in  number  from  two  to 
seven.  They  supply  the  sartorius  and  the  vastus  internus,  with  other  muscles, 
which  are  close  to  the  femoral  artery.  Their  size  appears  to  bear  an  inverse 
proportion  to  that  of  the  descending  branches  of  the  external  circumflex  artery. 

ANASTOMOTIC  ARTERY. 

Close  to  its  termination  the  femoral  artery  gives  off  a branch  constant,  but  of 
small  size,  named  the  anastomotic  artery  {anastomotica  magna),  fig.  252,'“  which 
•descends  in  the  same  line  as  the  femoral  artery  itself.  Arising  from  that  vessel, 
when  about  to  enter  the  popliteal  space,  it  descends  upon  the  tendon  of  the 
adductor  magnus,  accompanied  by  the  saphenous  nerve.  Having  given  off 
several  branches,  the  anastomotic  artery  passes  down  to  the  inner  condyle  of  the 
femur,  covered  for  a short  distance  by  some  of  the  fibres  of  the  vastus  internus 
muscle,  and,  finally,  anastomoses  with  the  superior  internal  articular  artery,  and 
with  the  recurrent  branch  of  the  anterior  tibia!  artery.  Of  its  branches,  one  ac- 
companies the  saphenous  nerve  beneath  the  sartorius  muscle;  others  pass 
obliquely  outwards  through  the  substance  of  the  vastus  internus,  and  communi- 
cate with  the  descending  muscular  branches  in  front  of  the  thigh.  From  the 
lower  part  of  the  vessel,  a branch  crosses  over  the  femur,  a little  above  its  arti- 
cular surface,  supplies  branches  to  the  knee-joint,  and  anastomoses  with  the 
superior  external  articular  artery. — The  anastomotic  artery  varies  not  unfre- 
quently  in  size,  and  in  the  point  at  which  it  arises. 

SURGICAL  ANATOMY  OF  THE  FEMORAL  ARTERY. 

The  femoral  artery  is  accessible  to  the  surgeon  for  the  application  of  a liga- 
ture without  serious  difficulty  in  its  entire  length;  but  as  the  lower  half  is  deeply 
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placed,  the  difficulty  of  reaching  this  part  is  greatest,  at  the  same  time  that  the 
depUi  at  which  the  vessel  lies  renders  it  necessary  to  divide  and  disturb  the  sur- 
rounding structures  to  a greater  extent  than  where  the  vessel  is  nearer  the  sur- 
face. For  these  reasons  the  upper  part  of  the  artery  is  to  be  preferred  for  the 
performance  of  the  operation  adverted  to,  in  all  cases  in  which  other  circum- 
stances do  not  control  the  choice  of  the  surgeon.  But  the  upper  part  of  the 
femoral  artery  is  not  etiually  eligible  for  the  application  of  a ligature  at  all  points, 
in  consequence  of  the  position  of  the  branches — an  important  consideration  in 
the  surgical  anatomy  of  this  vessel. 

Close  to  the  commencement  of  this  artery  are  two  considerable  branches  (epi- 
gastric and  circumflex  iliac) ; and  between  one  and  two  inches  lower  down  the 
deep  femoral  branch  ordinarily  takes  its  rise.  A ligature  placed  on  the  arterial 
trunk  in  the  interval  between  those  branches,  that  is  to  say,  on  the  common 
femoral  artery,  is  in  the  near  neighbourhood  of  two  disturbmg  causes, — two 
sources  of  danger,  so  near  that  the  prospect  of  a favourable  issue  to  the  operation 
is  under  ordinary  circumstances  very  small. 

Moreover  it  has  been  shown  amid  the  facts  detailed  above,  that  the  origin  of  the 
deep  femoral  is  often  less  than  the  average  distance  from  Poupart’s  ligament; 
and  that,  not  unfrequently,  a considerable  branch  (one  of  the  circumtlex  arteries) 
takes  its  rise  from  the  common  femoral  artery.  When  these  circumstances  are 
considered,  the  operation  of  tying  the  common  femoral  artery,  or  the  femoral 
artery  within  two  inches  of  its  commencement,  must  be  regarded  as  very  unsafe. 
And  it  may  be  added,  that  the  conclusion  to  which  the  anatomical  facts  would 
lead  is  fully  confirmed  by  the  results  of  cases  in  which  the  operation  has  been 
actually  performed. 

It  remains  to  determine  where  a ligature  applied  to  the  main  artery  shall  be 
sufficiently  distant  from  the  origin  of  the  deep  femoral,  below  it,  to  be  free  from 
the  disturbing  influence  of  the  circulation  through  that  great  branch.  It  has  been 
shown  that  now  and  then  a case  occurs  in  which  the  profunda  is  given  off  at  the 
distance  of  from  two  to  three  inches  below  Poupart’s  ligament — in  only  a single 
instance  out  of  a large  number  of  observations  (431)  did  the  space  referred  to 
amount  to  four  inches. 

From  the  foregoing  remarks  the  inference  to  be  deduced  is,  that  the  part  of  the 
femoral  artery  to  be  preferred  for  the  operation  supposed,  is  at  the  distance  of 
between  four  and  five  inches  below  the  lower  margin  of  the  abdominal  muscles. 

Remarks  on  the  operation. — The  position  of  the  artery  being  determined,  and  the 
integument  and  fat  divided,  a vein  may  be  met  with  lying  on  the  fascia,  over  the 
course  of  the  artery.  The  saphenous  vein  being  nearer  to  the  inner  side  of  the 
limb  than  the  line  of  incision,  is  not  seen  in  the  operation.  The  fascia  lata, 
which  is  now  to  be  divided,  has  a more  opaque  appearance  over  the  vessels  than 
over  the  muscles,  for  the  colour  of  the  latter  appears  through  the  membrane. 
After  dividing  the  fascia,  the  edge  of  the  sartorius  muscle  will,  in  many  cases, 
require  to  be  turned  aside;  and  occasionally  this  muscle  crosses  the  thigh  so  di- 
rectly that  it  must  be  drawn  considerably  outwards  in  order  to  reach  the  artery. 
To  the  e.xact  point  at  which  the  sheath  of  the  vessels,  and  even  the  fascia,  should 
be  cut  through,  the  pulsation  of  the  artery  will  guide  the  operator.  A small  nerve 
may  present  itself  in  this  part  of  the  operation.  The  immediate  investment  of 
the  artery  should  be  opened  to  the  smallest  possible  extent,  and  the  knife  or 
other  instrument  should  be  sparingly  used  at  this  stage  of  the  operation;  the 
object  being  to  disturb  the  artery  from  its  connexions,  including  its  nutrient  vessels 
(vasa  vasorum)  as  little  as  possible,  and  likewise  to  avoid  wounding  any  of  the 
small  muscular  branches  which  spring  from  most  arteries  at  irregular  intervals. 
The  division  of  an  artery  of  the  size  of  those  last  referred  to  at  a distance  from 
the  source  from  which  it  springs  is  of  little  importance.  It  contracts,  and  soon 
ceases  to  bleed.  But  when  it  is  divided  close  to  the  trunk,  blood  issues  from  it 
as  it  would  if  an  opening  equal  in  size  to  the  calibre  of  the  little  branch  were 
made  in  the  trunk  itself. 

In  order  to  avoid  injuring  the  vein,  wffiich  is  separated  from  the  artery  only  by 
a thin  cellular  partition,  the  point  of  the  aneurism  needle,  which  conveys  the 
ligature,  is  to  be  kept  close  to  the  artery. 

Other  veins  of  occasional  occurrence  may  render  increased  care  necessary,  for 
example,  those  small  branches  which  cross  the  artery  or  course  along  its  surface; 
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or  it  may  be  a larger  vein — a division  of  the  femoral  vein  when  it  is  double,  or 
the  deep  femoral  vein  when  the  ligature  is  applied  a little  higher  than  usual. 

To  reach  the  femoral  artery  in  the  middle  of  the  thigh,  the  depth  of  the  vessel 
being  considerable,  the  incisions  through  the  integuments  must  be  proportionably 
long.  As  the  sartorius  is  directly  over  the  vessel,  the  operation  maybe  performed 
by  turning  the  muscle  either  towards  the  outer  or  the  inner  side  of  the  limb ; and 
the  incision  would  be  made,  according  to  the  plan  adopted,  at  the  inner  or  the 
outer  margin  of  the  muscle.  The  preferable  mode  appears  to  be,  to  divide  the 
integument  on  or  over  the  muscle,  near  its  inner  margin,  so  as  to  arrive  directly 
upon  the  muscle  and  draw  it  outwards,  after  cutting  freely  through  the  investing 
fascia.  The  fibrous  structure  stretched  over  the  vessels  from  the  adductors  to  the 
vastus  intemus  muscle  being  divided,  the  positions  of  the  femoral  vein  and  saphe- 
nous nerve  are  to  be  kept  in  view  in  completing  the  operation.  In  the  first  steps 
of  the  operation  in  this  part  of  the  thigh,  injury  to  the  long  saphenous  vein  is  to 
be  guarded  against. 

Before  concluding  the  observations  on  the  femoral  artery,  a very  small  class  of 
cases  claims  a word  of  notice.  It  has  happened*  that  the 
application  of  a ligature  to  a femoral  artery  has  not  been  fol-  [Fig.  253. 
lowed  by  the  usual  consequence  of  cessation  of  the  pulsation 
in  the  aneurism ; and  the  uninterrupted  continuance  of  the 
circulation  was  found,  on  examination  after  death,  to  be  at- 
tributable to  the  circumstance  of  the  artery  being  double 
where  the  ligature  was  applied,  while  the  two  parts  became 
reunited  above  the  tumour.  If  such  a case  should  be  again 
met  with  in  an  operation,  the  surgeon,  instructed  by  the  case 
alluded  to,  and  by  other  examples  of  the  same  arrangement 
of  the  arteries  which  have  since  been  observed,  might  at 
once,  under  the  guidance  of  the  pulsation,  or  of  the  effect  of 
pressure  in  controlling  the  circulation  through  the  aneurism, 
divide  the  cellular  covering  of  the  second  part  of  the  artery, 
and  tie  it  likewise. 

POPLITEAL  ARTERY. 

The  'popliteal  artery  [a.  poplitea],  fig.  253,®  at  the 
back  of  the  knee-joint,  extends  along  the  lower  third 
of  the  thigh  and  the  upper  part  of  the  leg,  reaching 
from  the  opening  in  the  great  adductor  to  the  lower 
border  of  the  popliteus  muscle.  It  is  continuous 
above  with  the  femoral,  and  divides  at  the  lower  end 
into  the  anterior  and  posterior  tibial  arteries. 

This  artery  at  first  inclines  from  the  inner  side  of 
the  limb  to  reach  the  middle  of  the  knee-joint,  and 

Fig.  253.  Aposterior  viewof  the  leg,  showing  the  popliteal  and  posterior 
tibial  artery.  1.  The  tendons  forming  the  inner  hamstring.  2.  The  ten- 
don of  the  biceps  forming  the  outer  hamstring.  3.  The  popliteus  muscle. 

4.  The  flexor  longus  digitorum.  5.  The  tibialis  posticus.  6.  The  fibula  ; 
immediately  below  the  figure  is  the  origin  of  the  flexor  longus  pollicis ; 
the  muscle  has  been  removed  in  order  to  expose  the  peroneal  artery.  7. 

The  peronei  muscles,  longus  and  brevis.  8.  The  lower  part  of  the 
flexor  longus  pollicis  muscle  with  its  tendon.  9.  The  popliteal  artery 
giving  off  its  articular  and  muscular  branches;  the  two  superior  articular  are  seen  in  the  upper 
part  of  the  popliteal  space  passing  above  the  tvt'o  heads  of  the  gastrocnemius  muscle,  which  are 
cut  through  near  their  origin.  The  two  inferior  are  in  relation  with  the  popliteus  muscle.  10. 
The  anterior  tibial  artery  passing  through  the  angular  interspace  between  the  two  heads  of  the 
tibialis  posticus  muscle.  11.  The  posterior  tibial  artery.  12.  The  relative  position  of  the  tendons 
and  artery  at  the  inner  ankle  from  within  outwards,  previously  to  their  passing  beneath  the 
internal  annular  ligament.  13.  The  peroneal  artery,  dividing  a little  below  the  numb'‘-r,  into 
two  branches;  the  anterior  peroneal  is  seen  piercing  the  interosseous  membrane.  14.  The  pos- 
terior peroneal. — W.] 

* Sir  C.  Bell’s  case  before  referred  to  (p.  622.) 
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thence  continues  vertically  to  its  lower  end.  Lying  deeply  in  its  whole 
course,  it  is  covered  for  some  distance  at  its  upper  end  by  the  semi- 
membranosus muscle;  lower  down,  a little  above  the  knee, "it  is  placed 
in  the  intermuscular  interval  named  the  popliteal  space,  where  it  is 
covered  by  the  fascia,  and  overlaid  by  the  muscles  which  bound  that 
space.  The  lower  part  of  the  artery  is  covered  for  a considerable  dis- 
tance by  the  gastrocnemius  muscle,  and  at  its  termination  by  the  upper 
margin  of  the  soleus  muscle. 

At  first  this  artery  lies  close  to  the  inner  side  of  the  femur ; in  de- 
scending the  vessel  gets  behind  the  bone,  and  as  this  is  here  curved 
forwards,  while  the  course  of  the  artery  is  straight,  there  is  an  interval 
between  the  two.  The  popliteal  artery  then  rests  against  the  posterior 
ligament  of  the  knee-joint,  and  afterwards  on  the  popliteus  muscle. 

Vein. — The  popliteal  vein  lies  close  to  the  artery,  behind  and  some- 
what to  its  outer  side.  The  vein  is  frequently  double  along  the  lower 
part  of  the  artery,  and,  more  rarely,  at  the  upper  part  also.  The  short 
saphenous  vein,  ascending  into  the  popliteal  space  over  the  gastrocne- 
mius muscle,  approaches  the  artery,  as  it  is  about  to  terminate  in  the 
popliteal  vein. 

Nerve. — The  inner  division  of  the  sciatic  nerve  lies  at  first  to  the 
outer  side  of  the  artery,  but  much  nearer  to  the  surface  than  the 
vessel;  the  nerve  afterwards  crosses  over  the  artery,  and  is  then 
placed  to  its  inner  side. 
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Behind  the  lower  end  of  the  femur  the  flexor  muscles  of  the  leg  (called  also 
the  hamstring  muscles)  diverge  to  their  places  of  attachment  at  each  side  of  the 
limb — the  biceps  to  the  fibula,  the  semi-membranosus  and  semi-tendinosus  to  the 
inner  side  of  the  tibia.  In  this  way  there  is  formed  an  interval,  which  is  bounded 
laterally  by  those  muscles  above,  and  by  the  head  of  the  gastrocnemius  below. 
This  is  the  popliteal  space. 

Whilst  passing  through  the  popliteal  space,  the  artery  is  surrounded  by  a 
quantity  of  fat,  in  which  a few  small  lymphatic  glands  wiU  be  found.  The  fascia 
lata,  it  is  to  be  observed,  holds  the  muscles  bounding  the  popliteal  space  so  closely 
together  that  the  line  of  separation  between  them  is  marked  only  by  a slight  de- 
pression on  the  surface  of  the  membrane.  By  removing  the  fascia  and  the  fat 
(which  in  some  cases  is  abundant),  the  popliteal  artery  with  its  accompanying 
vein,  and  the  internal  popliteal  nerve,  will  be  brought  into  view ; placed,  as  regards 
the  surface,  in  the  opposite  order  to  that  in  which  they  have  just  been  mentioned. 
Thus,  the  artery  lies  deepest,  and  midway  between  the  sides  of  the  limb  ; the  vein 
is  in  contact  with  the  artery,  but  superficial  to  it  and  to  its  outer  side ; whilst  the 
nerve  is  removed  to  some  distance  from  the  vessels,  lying  much  nearer  to  the 
surface,  and  still  further  to  the  outer  side  of  the  popliteal  space. 

PECULIARITIES  OF  THE  POPLITEAL  ARTERY. 

Deviations  from  the  ordinary  condition  of  the  popliteal  artery  are  not  frequently 
met  with.  The  principal  departure  from  the  ordinary,  arrangement  consists  in  its 
premature  division  into  terminal  branches.  Such  an  early  division  has  been  found 
to  take  place  most  frequently  opposite  the  flexure  of  the  knee-joint,  and  not 
higher. 

In  a few  instances,  the  popliteal  artery  has  been  seen  to  divide  into  the  anterior 
tibial  and  peroneal  arteries — the  posterior  tibial  being  small  or  absent.  In  a 
single  case,  the  popliteal  artery  was  found  to  furnish  at  its  end  the  peroneal  artery 
as  well  as  its  two  usual  branches,  the  anterior  and  posterior  tibials. 
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BRANCHES  OF  THE  POPLITEAL  ARTERY. 

The  popliteal  artery  gives  off  five  articular  branches,  two  above 
and  two  below  the  joint,  and  one  which  passes  forwards  into  it  ; also 
some  large  muscular  branches  to  the  hamstring  muscles,  and  to  the 
gastrocnemius. 

The  muscular  branches  may  be  divided  into  a superior  and  an  inferior  set. 

The  superior  branches,  three  or  four  in  number,  arise  from  the  upper  part  of  the 
popliteal  artery,  and  are  distributed  to  the  lower  ends  of  the  flexor  muscles  of  the 
leg,  reaching  also  to  the  vasti  muscles.  They  anastomose  with  the  lower  per- 
forating arteries,  with  the  terminal  branches  of  the  deep  femoral  artery,  and  with 
some  of  the  articular  arteries. 

The  inferior  muscular  branches,  sural  arteries,  (surales,  fig.  253,)  usually  two 
in  number,  and  of  considerable  size,  arise  from  the  back  of  the  popliteal  artery, 
opposite  the  knee-joint,  and  enter,  one  the  outer  and  the  other  the  inner  head  of 
the  gastrocnemius  muscle,  which  they  supply,  as  well  as  the  fleshy  part  of  the 
plantaris  muscle. 

Over  the  surface  of  the  gastrocnemius  will  be  found  at  each  side,  and  in  the 
middle  of  the  limb,  slender  branches,  which  descend  a considerable  distance 
along  the  calf  of  the  leg,  beneath  the  integument.  These  small  vessels  arise 
separately  from  the  popliteal  artery,  or  from  some  of  its  branches. 

The  articular  arteries. — Two  of  these  pass  off,  nearly  at  right  angles  from  the 
popliteal  artery,  one  to  each  side,  above  the  flexure  of  the  joint,  whilst  two  have 
a similar  arrangement  below  it ; hence  they  are  named  the  upper  internal  and  ex- 
ternal,  and  the  Imver  internal  and  external.  Besides  these,  there  is  a fifth  articular 
artery,  called  the  middle  articular,  because  it  enters  the  middle  of  the  back  of  the 
joint. 

The  upper  articular  arteries,  [a.  articulares  genu  superiores,]  fig.  253. — That  of 
the  mner  side  turns  over  the  femur  just  above  the  condyle ; and,  passing  under  the 
tendon  of  the  great  adductor  and  the  vastus  mternus,  divides  into  two  branches. 
Of  these,  one,  comparatively  superficial,  enters  the  substance  of  the  vastus,  which 
it  supplies,  and  inosculates  with  the  anastomotic  branch  of  the  femoral,  and  with 
the  lower  internal  articular  artery.  The  other  branch  runs  close  to  the  femur, 
ramifies  upon  it,  and  also  on  the  knee-joint,  and  communicates  with  the  upper 
external  articular  artery. 

The  upper  external  articular  artery  passes  outwards,  a little  above  the  outer  con- 
dyle of  the  femur,  under  cover  of  the  biceps  muscle,  and,  after  perforating  the 
intermuscular  septum,  divides  into  a superficial  and  a deep  branch.  The  latter, 
lying  close  upon  the  femur,  spreads  branches  upon  it  and  the  articulation,  and 
anastomoses  with  the  preceding  vessel,  with  the  anastomotic  of  the  femoral,  and 
with  the  lower  external  articular  artery ; the  superficial  branch  descends  through 
the  vastus  to  the  patella,  anastomosing  with  other  branches  and  assisting  in  the 
supply  of  the  joint. 

The  lower  articular  arteries,  [a.  articulares  genu  inferiores.]  — The  internal 
artery  passes  downwards  below  the  corresponding  tuberosity  of  the  tibia, 
lying  between  the  bone  and  the  internal  lateral  ligament;  its  branches  ramify  on 
the  front  and  inner  part  of  the  joint,  as  far  as  the  patella  and  its  ligament.  The 
external  artery  takes  its  course  outwards,  under  cover  of  the  outer  head  of  the 
gastrocnemius  in  the  first  instance,  and  afterwards  under  the  external  lateral 
ligament  of  the  knee,  and  the  tendon  of  the  biceps  muscle,  passing  above  the 
head  of  the  fibula  and  along  the  border  of  the  external  semilunar  cartilage. 
Having  reached  the  fore  part  of  the  joint,  it  divides  near  the  patella  into  branches, 
which  communicate  with  the  lower  articular  artery  of  the  opposite  side,  and  with 
the  recurrent  branch  from  the  anterior  tibial ; whilst  others  ascend,  and  anasto- 
mose with  the  upper  articular  arteries. 

In  this  manner  the  four  articular  branches  form  at  the  front  and  sides  of  the 
knee-joint  a network  of  vessels. 

The  remaining  articular  artery,  called,  from  its  position,  the  middle  articular, 
and,  from  its  being  a single  vessel,  azygos,  [a.  articulationis  genu  media  s.  azygos,] 
is  a small  branch  which  arises  from  the  popliteal  artery,  opposite  the  flexure  of 

53* 


630 


POSTERIOR  TIBIAL  ARTERY. 


the  joint.  It  pierces  the  posterior  ligament,  and  supplies  the  crucial  ligaments 
and  the  other  structures,  within  the  articulation.  This  small  artery  frequently 
arises  from  one  of  the  other  articular  branches,  especially  from  the  upper  and 
external  branch. 

POSTERIOR  TIBIAL  ARTERY. 

The  posterior  tihial  artery  [a.  tibialis  postica]  is  situated  along  the 
back  part  of  the  leg,  between  the  superficial  and  deep  layers  of  muscles, 
being  firmly  bound  down  to  the  latter  by  the  deep  iascia. 

This  artery,  fig.  253,“  extends  from  the  lower  border  of  tbe  popli- 
teus  muscle,  where  it  is  continuous  with  the  popliteal  artery,  down  to 
the  inner  border  of  the  calcaneum,  where  it  terminates  beneath  the 
origin  of  the  abductor  pollicis  muscle,  by  dividing  into  the  external 
and  internal  plantar  arteries. 

Placed,  at  its  origin,  at  equal  distances  between  the  two  sides  of  the 
limb,  and  opposite  to  the  interval  between  the  tibia  and  fibula,  it  ap- 
proaches the  inner  side  of  the  leg  as  it  descends,  and  lies  behind  the 
tibia  ; and  at  its  lower  end  is  placed  midway  between  the  inner  malle- 
olus and  the  prominence  of  the  heel.  Very  deeply  seated  at  its  upper 
part,  where  it  is  covered  by  the  fleshy  portion  of  the  gastrocnemius 
and  soleus  muscles,  it  becomes  comparatively  superficial  towards  its 
lower  part,  being  covered  only  by  the  integument  and  by  two  layers 
of  fascia  (the  annular  ligament)  behind  the  inner  malleolus.  In  front, 
the  artery  rests  successively  against  the  tibialis  posticus,  the  flexor 
longus  digitorum,  and,  at  its  lower  end,  directly  on  the  tibia,  and 
behind  the  ankle-joint. — The  posterior  tibial  artery  is  accompanied  by 
two  veins.  The  posterior  tibial  nerve  is  at  first  on  the  inner  side  of 
the  artery,  but  in  the  greater  part  of  its  course  the  nerve  is  close  to 
the  outer  side  of  the  vessel. 

Behind  the  inner  ankle,  the  tendons  of  the  tibialis  posticus  and  flexor 
longus  digitorum  lie  between  the  artery  and  the  malleolus;  whilst  the 
tendon  of  the  flexor  longus  pollicis  is  to  its  outer  side. 

The  posterior  tibial  artery  furnishes  numerous  small  branches;  and, 
besides  these,  one  large  branch,  named  the  peroneal  artery,  which 
will  be  presently  described. 

Several  muscular  branches  [rami  musculares]  arise  from  this  artery  in  its  course 
along  the  leg,  and  are  distributed  principally  to  the  deep-seated  muscles  in  its 
neighbourhood,  besides  one  or  two  of  considerable  size  to  the  inner  part  of  the 
soleus  muscle. 

The  nutrient  artery  [nutriens  tibiae]  of  the  tibia,  the  largest  of  this  class  of  arte- 
ries in  the  body,  arises  from  the  posterior  tibial  artery,  near  its  commencement, 
and,  after  giving  small  branches  to  the  muscles,  enters  the  nutrient  foramen  in 
the  bone,  and  ramifies  on  the  medullary  membrane.  This  vessel  not  unfrequently 
arises  from  the  anterior  tibial  artery. — A communicating  branch  from  the  peroneal 
artery  joins  the  posterior  tibial  about  two  inches  above  the  ankle-joint. 

peculiarities  of  the  posterior  tibial  artery. 

When  the  popliteal  artery  divides  prematurely,  the  posterior  tibial,  as  well 
as  the  anterior  tibial,  is  necessarily  longer  than  usual.  In  some  of  these  cases, 
it  has  been  observed  that  the  posterior  tibial  artery  does  not  give  origin  to  the 
peroneal. 

Size. — The  posterior  tibial  artery  is  not  unfrequently  diminished  in  size  in  dif- 
ferent degrees ; this  deficiency  being  compensated  for  by  an  enlarged  peroneal 
artery  in  the  leg,  or  by  the  anterior  tibial  artery  in  the  foot.  See  the  account  of 
these  arteries  respectively. 
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The  posterior  tibial  is  sometimes  absent;  in  which  case  the  peroneal  is  en- 
larged, and  takes  its  place  from  above  the  ankle  downwards  into  the  sole  of  the 
foot. 

PERONEAL  ARTERY. 

The  peroneal  artery,  [a.  peronea]  fig.  253,“  lies  deeply  along  the 
back  part  of  the  leg,  close  to  the  fibula : hence  its  names,  peroneal  or 
fibular.  Arising  from  the  posterior  tibial  artery,  about  an  inch  below 
the  lower  border  of  the  pophteus  muscle,  it  inclines  at  first  obliquely 
towards  the  fibula,  and  then  descends  nearly  perpendicularly  along 
that  bone  and  behind  the  outer  ankle,  to  reach  the  side  of  the  os  calcis. 
In  the  upper  part  of  its  course,  this  artery  is  covered  by  the  soleus 
muscle  and  the  deep  fascia,  and  afterwards  by  the  flexor  longus  pol- 
licis,  which  is  placed  over  the  artery  as  far  as  the  outer  malleolus; 
below  this  point,  the  vessel  is  covered  only  by  the  common  integu- 
ment and  the  fascia.  The  peroneal  artery  rests  at  first  against  the 
upper  part  of  the  tibialis  posticus  muscle,  and  afterwards  in  the  greater 
part  of  its  course  on  the  back  of  the  interosseous  membrane,  lying 
close  under  a projecting  ridge  of  the  fibula, — in  a depression  formed 
between  the  membrane  and  the  bone. 

Two  veins  accompany  this  artery. 

Branches. — The  upper  part  of  the  peroneal  artery  gives  nurherous 
muscular  branches  to  the  soleus,  the  tibialis  posticus,  the  flexor  longus 
pollicis,  and  the  peronei  muscles,  the  largest  branches  being  those  to 
the  soleus.  It  likewise  furnishes  a nutrient  artery  to  the  fibula. 

Having  descended  beyond  the  outer  malleolus,  the  peroneal  artery 
terminates  by  giving  off  a series  of  branches,  which  ramify  on  the 
outer  surface  of  the  os  calcis.  These  anastomose  with  the  external 
malleolar  and  with  the  tarsal  arteries  on  the  outer  side  of  the  foot ; 
and  behind  the  os  calcis  with  ramifications  of  the  posterior  tibial 
artery. 

Anterior  peroneal  artery  [a.  peronea  ant.] — About  two  inches  above  the  outer 
malleolus,  the  peroneal  artery  gives  ofl'  its  anterior  branch,  named  anterior  pero- 
neal. This  immediately  pierces  the  interosseous  membrane  to  reach  the  fore 
part  of  the  leg.  It  then  descends  along  the  front  of  the  fibula,  covered  by  the 
peroneus  tertius  muscle,  and  dividing  into  branches,  reaches  the  outer  ankle, 
and  anastomoses  with  the  external  malleolar  branch  of  the  anterior  tibial  artery. 
It  supplies  vessels  to  the  ankle-joint,  and  ramifies  on  the  front  and  outer  side  of 
the  tarsus,  inosculating  more  or  less  freely  with  the  tarsal  arteries. 

Communicating  branch  to  posterior  tibial  artery. — Lying  close  behind  the  tibia, 
about  two  inches  from  its  lower  end,  a transverse  branch  will  be  found  connect- 
ing the  peroneal  with  the  posterior  tibial  artery,  and  seeming,  by  its  direction,  to 
pass  from  the  former  to  the  latter  vessel. 

PECULIARITIES  OF  THE  PERONEAL  ARTERY. 

The  peroneal  artery  presents  occasional  deviations  from  its  ordinary  condition, 
in  regard  to  its  place  of  origin,  its  size,  and  the  extent  of  its  distribution. 

This  artery  has  been  found  to  arise  lower  down  than  usual,  about  three  inches 
below  the  popliteus  muscle ; and,  on  the  contrary,  it  sometimes  commences  higher 
up,  from  the  posterior  tibial,  or  even  from  the  popliteal  artery  itself. 

When  the  popliteal  artery  divides  prematurely,  the  peroneal  artery  is,  in  some 
cases,  transferred  to  the  anterior  tibial. 

Variations  in  its  size  constitute  the  most  frequent  peculiarities  to  which  the 
peroneal  artery  is  liable.  It  more  frequently  exceeds  than  falls  short  of  the  ordi- 
nary dimensions. 

When  larger  than  usual,  it  is  often  found  to  reinforce  a small  posterior  tibial, 
either  by  a transverse  vessel  which  joins  the  diminished  artery  in  the  lower  part 
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of  the  leg;  or  two  such  reinforcing  vessels  may  be  present,  one  crossing  close  to 
tire  bone,  and  one  over  the  deep  muscles.  But  the  occurrence  of  a second  com- 
municating branch  is  rare.  Again,  a large  peroneal  artery  has  been  observed  to 
take  the  place  of  the  posterior  tibial  at  the  lower  part  of  the  leg,  and  thence  on- 
wards to  the  foot ; the  last-named  vessel,  in  such  cases,  existing  only  as  a short 
muscular  branch  at  the  upper  part  of  the  leg. 

The  anterior  division  of  the  peroneal  artery  (anterior  peroneal)  has  in  some 
cases  more  than  its  ordinary  size,  and  compensates  for  a small  anterior  tibial 
artery  in  the  lower  part  of  the  leg  or  supplies  the  place  of  that  artery  on  the 
dorsum  of  the  foot. 

The  peroneal  artery  is  rarely  smaller  than  usual.  When  its  anterior  division 
only  is  wanting,  a branch  of  the  anterior  tibial  supplies  the  deficiency ; but  when 
the  decrease  is  carried  so  far  that  the  peroneal  artery  is  expended  before  reach- 
ing the  lower  part  of  the  leg,  a branch  of  the  posterior  tibial  supplies  its  place  on 
the  outer  side  of  the  foot. 


In  one  singular  case,  recorded  by  Otto,  the  peroneal  artery  was  wholly 
wanting.* 


[Fig.  254. 
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Terminal  branches  of  the  -posterior  tibial 
artery. — When  the  tibial  artery  reaches  the 
hollow  of  the  calcaneum,  and  gels  beneath 
the  origin  of  the  abductor  pollicis,  it  divides 
into  the  two  plantar  arteries,  which,  from 
their  position,  are  named  internal  and  ex- 
ternal. 

The  internal  plantar  artery,  [a.  plantaris 
interna]  fig.  254,®  much  smaller  than  the 
other,  is  directed  forwards,  along  the  inner 
side  of  the  foot.  Placed  at  first  (in  the  posi- 
tion of  the  foot  during  the  erect  posture) 
above  the  abductor  pollicis,  and  afterwards 
between  it  and  the  short  flexor  of  the  toes,  it 
gives  branches  to  both  ; and  also  some  offsets 
which  incline  towards  the  inner  border  of  the 
foot,  and  communicate  with  branches  of  the 
doi'sal  arteries.  On  reaching  the  extremity 
of  the  first  metatarsal  bone,  the  internal 


The  arteries  of  the  sole  of  the  plantar  artery.  Considerably  diminished  in 
foot;  the  first  and  a part  of  the  gj2g  terminates  by  running  along  the  inner 

second  layer  of  muscles  having  , , ^ ° . ■ i • 

been  removed.  1.  The  under  border  ot  the  great  toe,  anastomosmg  With  Its 

and  posterior  part  of  the  os  cal-  djcrital  branches.  The  direction  of  the  artery 

cis;  to  which  the  origins  ol  the  ^ , • t i r i i-  i • i 

first  layer  of  muscles  remain  at-  Corresponds  With  that  ot  the  line  which  sepa- 

tached.  2.  The  muscuius  acces-  pates  the  internal  from  the  middle  set  of 
sorius.  d.  I he  long  flexor  ten-  , . 

dons.  4.  The  tendon  of  the  plantar  mUSCleS. 

peroneus  longus.  5.  The  termi-  external  plantar  artery,^  [a.  plantaris 

nation  of  the  posterior  tibial  _ , i i , 

artery.  6.  The  internal  plantar,  oxtema]  much  larger  than  the  internal 

7.  The  external  plantar  arierv  plantar,  at  first  inclines  outwards  and  then 

8.  The  plantar  arch  giving  off  t.  , i i i c i c c i 

four  digital  branches,  which  pass  forwards,  to  reach  the  base  of  the  filth  meta- 


'fie  irderossei  mus-  tarsal  bone  : thence,  changing  its  direction,  it 
cles.  Three  of  these  arteries  are  . i-  i°°  ic 

seen  dividing,  near  the  heads  of  tums  obliquely  inwards  across  the  loot,  to 

the  metatarsal  bones,  inio  coiia-  gain  the  interval  between  the  bases  of  the 
teral  branches  for  adioining  toes.  ? , , . , i ■. 

_w.]  first  and  second  meta.tarsal  bones,  where  it 


* “ Neues  Verzeichniss  der  Anatomischen  Sammlung,”  &c.  Prep.  2093. 
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joins,  by  a communicating  branch,  with  the  dorsal  artery  of  the  foot; 
and  thus  is  completed  the  plantar  arch,  the  convexity  of  which  is  turned 
forward.  In  this  long  course  the  vessel  lies  at  different  degrees  of  depth.. 
At  first  it  is  placed,  together  with  the  external  plantar  nerve,  between 
the  calcaneum  and  the  abductor  pollicis;  then  between  the  flexor 
brevis  digitorum  and  flexor  accessorius.  As  it  turns  forwards  it  lies 
comparatively  near  the  surface  in  the  interval  between  the  short  flexor 
of  the  toes  and  the  abductor  of  the  little  toe,  being  placed  along  the 
line  separating  the  middle  from  the  external  portion  of  the  plantar 
fascia ; by  which  membrane,  and  by  the  integuments  and  fat,  the  ves- 
sel is  here  covered.  The  remainder  of  the  artery,  which  turns  in- 
wards and  forms  the  plantar  arch,  is  situated  deeply  against  the  inter- 
osseous muscles,  and  is  covered  by  the  flexors  of  the  toes  and  the 
lumbricales  muscles. 

From  the  plantar  arch  numerous  branches  are  given  off,  varying  in 
size  and  importance.  Of  these  some  pass  outwards  over  the  border  of 
the  foot,  and  anastomose  with  the  dorsal  arteries ; others  go  back  to 
supply  the  parts  in  the  hollow  of  the  foot ; and  several  down  to  the 
fascia,  integument,  and  subcutaneous  cellular  substance.  These 
branches  are  too  irregular  to  admit  of  being  named  or  described. 

From  its  upper  and  fore  part  branches  are  given  off  which  require 
particular  notice. 

The  posterior  peiforating  branches,  (perforanles  post.)  three  in  number,  pass 
upwards  through  the  back  part  of  the  three  outer  interosseous  spaces,  between 
the  heads  of  the  dorsal  interosseous  muscles.  On  reaching  the  back  of  the  foot, 
these  small  vessels  inosculate  with  the  interosseous  arteries,  branches  of  the 
metatarsal  artery. 

The  digital  branches,  [digitales,]  four  in  number,  are  named  from  the  order 
in  which  they  arise  from  the  arch,  counting  from  without  inwards,  first,  second, 
third,  and  fourth  digital  arteries.  The  first  digital  branch  inclines  outwards  from 
the  outermost  part  of  the  plantar  arch,  opposite  the  end  of  the  fourth  metatarsal 
space,  to  gain  the  outer  border  of  the  little  toe.  In  this  course  the  vessel  crosses 
under  the  abductor  muscle  of  that  toe,  and  then  runs  along  the  outer  border  of 
its  phalanges,  on  the  last  of  which  it  termmates.  The  second  digital  branch 
passes  forwards  along  the  fourth  metatarsal  space,  and  behind  the  cleft  between 
the  fourth  and  fifth  toes  divides  into  two  vessels,  which  course  along  the  conti- 
guous borders  of  those  toes,  and  end  on  the  last  phalanges ; the  third  digital 
branch  is  similarly  disposed  of  on  the  fourth  and  third  toes ; and  the  fourth  on  the 
third  and  second  toes. 

Near  its  point  of  bifurcation,  each  digital  artery  sends  upwards  through  the  fore 
part  of  the  corresponding  metatarsal  space  a small  branch,  anterior  peiforating 
[perforantes  ant.]  which  communicates  with,  the  digital  branch  of  the  metatarsal 
artery. 

The  digital  arteries  of  each  toe,  which,  from  their  relation  to  the  phalanges, 
are  sometimes  called  collateral,  incline  one  towards  the  other  at  their  termina- 
tion, and  inosculate  on  the  last  phalanx  near  its  base,  so  as  to  form  an  arch,  from 
the  convexity  of  which  minute  vessels  pass  forwards  to  the  extremity  of  the  toe, 
and  to  the  matrix  of  the  nail.  In  this,  the  ordinary  arrangement  of  the  vessels, 
both  sides  of  the  three  outer  toes,  and  one  side  of  the  second  toe,  are  supplied 
by  branches  derived  from  the  plantar  arch;  whilst,  as  will  presently  appear, 
both  the  collateral  arteries  of  the  great  toe,  and  the  inner  one  of  the  second,  are 
furnished  by  the  dorsal  artery  of  the  foot. 

Peculiarities  of  the  plantar  arteries. — Some  of  these  will  be  considered  after  the 
description  of  the  anterior  tibial  artery  and  its  branches  in  the  foot.  It  may  be 
stated  here,  however,  that  the  posterior  perforating  branches,  which  are  usually 
very  small  vessels,  are  sometimes  enlarged,  and  furnish  the  interosseous  anteries 
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on  the  upper  surface  of  the  foot ; the  metatarsal  branch  of  the  dorsal  artery,  from 
which  the  interosseous  arteries  are  usually  derived,  being  in  such  cases  very 
small. 

ANTERIOR  TIBIAE  ARTERY. 

The  anterior  tihial  artery,  [a.  tibialis  antica,]  fig.  255,®  placed  along 
the  lore  part  of  the  leg,  is  at  first  deeply  seated,  but,  as  it  descends, 
gradually  approaches  nearer  to  the  surface.  It  extends  from  the 
division  of  the  popliteal  artery  to  the  bend  of  the  ankle,  whence  it  is 
afterwards  prolonged  to  the  interval  between 
the  first  and  second  metatarsal  bones,  under 
the  name  of  dorsal  artery  of  the  foot. 

The  anterior  tibial  artery  is  at  first  directed 
forwards  to  reach  the  fore  part  of  the  interos- 
seous ligament;  and  this  short  part  of  the  ves- 
sel passes  between  the  heads  of  the  tibialis 
posticus,  and  through  the  interval  between  the 
bones  left  unoccupied  by  the  interosseous  liga- 
ment. Having  reached  the  fore  part  of  the 
leg,  the  artery  extends  obliquely  downwards  to 
the  middle  of  the  ankle-joint,  so  that  its  course 
may  be  nearly  indicated  by  a line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  mid- 
way between  the  two  malleoli.  Lying  between 
the  tibialis  anticus  (on  its  inner  side),  and  the 
extensor  communis  digitorum,  with,  lower 
down,  the  extensor  proprius  pollicis  (on  its 
outer  side),  the  vessel  is  deeply  placed  at  the 

Fig.  255.  The  anterior  aspect  of  the  leg  and  foot,  showing  the  an 
terior  tihial  and  dorsalis  pedis  arteries,  with  their  branches.  1.  The 
tendon  of  insertion  of  the  quadriceps  extensor  muscle.  2.  The 
insertion  of  the  ligamentum  patellae  into  the  lower  border  of  the 
patella.  3.  The  tibia.  4.  The  extensor  proprius  pollicis  muscle. 
5.  The  extensor  longus  digitorum.  6.  The  peronei  muscles.  7. 
The  inner  belly  of  the  gastrocnemius  and  the  soletis.  8.  The 
annular  ligament  beneath  which  the  extenser  tendons  and  the 
anterior  tibial  artery  pass  into  the  dorsum  of  the  foot.  9.  The 
anterior  tibial  artery.  10.  Its  recurrent  branch  inosculating 
with  (2)  the  inferior  articular,  and  (1)  the  superior  articular 
arteries,  branches  of  the  popliteal.  11.  The  internal  malleolar 
artery.  17.  The  external  malleolar  inosculating  with  the  ante- 
rior peroneal  artery  12.  13.  The  dorsalis  pedis  artery.  14.  The 

larsea  and  metatarsea  arteries;  the  tarsea  is  nearest  the  ankle, 
the  metatarsea  is  seen  giving  off  the  interosse®.  15.  The  dorsa- 
lis pollicis  artery.  IG.  The  communicating  branch. — W.] 

upper  part  of  the  leg,  where  those  muscles  are  fleshy ; but  is  compa- 
ratively superficial  below,  where  the  muscular  fibres  have  ended  in 
the  tendons.  At  the  bend  of  the  ankle  it  is  covered  by  the  annular 
ligament,  and  is  crossed  by  the  tendon  of  the  extensor  proprius  polli- 
cis. In  its  oblique  course  downwards,  the  anterior  tibial  artery  rests 
at  first  against  the  interosseous  ligament,  and  is  then  at  a considera- 
ble distance  from  the  spine  of  the  tibia  ; but  in  descending  it  gradually 
approaches  that  ridge,  and  towards  the  lower  part  of  the  leg  is  sup- 
ported on  the  anterior  surface  of  the  bone. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  {venae 
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comites).  The  anterior  tibial  nerve,  coming  from  the  outer  side  of 
the  head  of  the  fibula,  approaches  the  artery  at  a short  distance  after 
the  appearance  of  the  vessel  in  front  of  the  interosseous  ligament. 
Lower  down,  the  nerve  for  the  most  part  lies  in  front  of  the  artery, 
but  often  changes  its  position  from  one  side  of  the  vessel  to  the  other. 

Branches. — The  branches  of  the  anterior  tibial  artery  are  small 
but  very  numerous,  and  are  given  oft’  at  short  intervals  along  the  parent 
vessel.  Moist  of  them  are  distributed  to  the  neighbouring  muscles, 
and  are  unnamed.  The  following  named  branches  require  special 
notice. 

The  recurrent  artery,  [a.  recurrens  tibialis,]  fig.  255,'°. — On  reaching  the  front  of 
the  leg,  the  anterior  tibial  artery  sends  upwards  a considerable  branch,  which, 
from  its  course,  is  thus  named.  This  branch  ascends  through  the  fibres  of  the 
tibialis  anticus,  and,  ramifying  on  the  lateral  and  fore  parts  of  the  knee-joint, 
anastomoses  with  the  inferior  articular  branches  of  the  popliteal  artery. 

The  malleolar  arteries,",'''  [a.  maUeolares]. — Near  the  ankle-joint  two  malleolar 
branches,  named  internal  and  external  malleolar,  are  given  off  by  the  anterior 
tibial  arter)'.  The  internal  branch,  having  passed  beneath  the  tendon  of  the  tibi- 
alis anticus,  reaches  the  inner  ankle,  and  ramifies  upon  it,  supplying  the  sur- 
rounding textures,  and  communicating  with  branches  of  the  posterior  tibial 
artery.  The  external  malleolar  branch  bears  a similar  relation  to  the  outer  ankle  ; 
having  passed  under  the  tendon  of  the  common  extensor  of  the  toes,  it  anasto- 
moses with  the  anterior  division  of  the  peroneal  artery,  and  also  with  some  as- 
cending or  reflected  branches  from  the  tarsal  branch  of  the  dorsal  artery  of  the 
foot. — These  malleolar  arteries  supply  articular  branches  to  the  neighbourmg 
joints. 

It  should  be  further  remarked,  that  they  vary  frequently  in  their  mode  of  origin 
and  in  their  size. 

DORSAL  ARTERY  OF  THE  FOOT. 

The  dorsal  artery  of  the  foot  (a.  dorsalis  pedis),  fig.  255,'*°  the  conti- 
nuation of  the  anterior  tibial  artery,  extends  from  the  termination  of 
that  vessel  at  the  bend  of  the  ankle,  to  the  posterior  end  of  the  first 
metatarsal  space,  where  it  divides  into  two  branches,  of  which  one 
proceeds  forwards  in  the  first  interosseous  space,  whilst  the  other 
dips  into  the  sole  of  the  foot,  and  terminates  by  inosculating  with  the 
plantar  arch.  This  vessel,  in  its  course  forwards,  rests  upon  the 
astragalus,  the  scaphoid,  and  internal  cuneiform  bones  and  their 
respective  articulations.  It  lies  in  the  interval  between  the  tendon  of 
the  proper  extensor  of  the  great  toe,  and  that  of  the  long  extensor  of 
the  other  toes ; and  is  covered  by  (besides  the  integument)  the  fascia 
of  the  foot,  and  by  a layer  of  dense  cellular  membrane,  which  binds  it 
to  the  parts  beneath.  Near  its  end,  it  is  crossed  by  the  innermost 
tendon  of  the  short  extensor  of  the  toes. 

Two  veins  accompany  this  artery;  the  anterior  tibial  nerve  lies 
beneath  it  and  on  its  outer  side. 

The  principal  branches  of  the  dorsal  artery  of  the  foot  are  directed 
outwards  and  forwards  upon  the  tarsus  and  metatarsus,  and  are 
named  accordingly.  Some  small  offsets  also  run  obliquely  inwards, 
and  ramify  upon  the  inner  side  of  the  foot. 

The  tarsal  branch,  [tarsea,]  fig.  255,''*  arises  from  the  artery  usually  where  it 
crosses  the  scaphoid  bone,  but  its  point  of  origin  varies  in  different  instances.  It 
inclines  forwards  and  outwards  upon  the  tarsal  bones  covered  by  the  short  ex- 
tensor muscle  of  the  toes,  to  which,  and  to  the  tarsal  articulations,  it  gives  small 
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vessels.  The  tarsal  artery,  then  curving  backwards  towards  the  cuboid  bone, 
divides  into  branches  which  take  different  directions : some  of  them  run  forwards, 
to  anastomose  with  the  divisions  of  the  metatarsal  artery ; others  outwards,  to 
communicate  at  the  outer  border  of  the  foot  with  branches  of  the  external  plantar 
artery ; whilst  a third  set  anastomoses  with  branches  of  the  external  malleolar, 
and  with  tliose  of  the  peroneal  artery  upon  the  outside  of  the  calcaneum. 

The  metatarsal  branch,  [metatarsea,]  arises  farther  forward  than  the  prece- 
ding vessel,  but,  like  it,  is  directed  outwards  beneath  the  short  extensor  muscle. 
Sometimes  there  are  two  metatarsal  arteries,  the  second  being  of  smaller  size ; 
and  not  unfrequently,  when  there  is  but  a single  vessel  of  this  name,  it  arises  in 
common  with  the  tarsal  artery.  Its  direction  is  necessarily  influenced  by  these 
circumstances;  being  oblique  when  it  arises  far  back,  and  almost  transverse 
when  its  origin  is  situated  farther  forwards  than  usual.  Branches  pass  off  in 
different  directions  for  the  supply  of  the  surrounding  structures ; some  of  these 
run  outwards  and  anastomose  with  offsets  from  the  external  plantar  artery,  whilst 
others  curve  backwards,  to  join  with  those  of  the  tarsal  artery.  The  interosseous 
branches  only  require  to  be  specially  noticed  ; — 

The  interosseous  arteries,  [a.  interossere,]  three  in  number,  are  so  named  from 
their  position  between  the  metatarsal  bones.  They  are  small  straight  vessels 
which  pass  forwards  along  the  three  outer  interosseous  spaces,  resting  upon  the 
dorsal  interosseous  muscles.  Somewhat  behind  the  clefts  between  the  toes  each 
interosseous  artery  divides  into  two  branches,  which  run  forward  along  the  con- 
tiguous borders  of  the  corresponding  toes,  forming  their  dorsal  collateral  branches. 
Moreover,  from  the  outermost  of  these  interosseous  arteries  a small  branch  is 
given  off,  which  gains  the  outer  border  of  the  little  toe,  and  forms  its  external 
collateral  branch.  Hence  it  appears,  that  the  mterosseous  branches  derived 
from  the  metatarsal  artery  supply  the  dorsal  surface  of  the  three  outer  toes,  and 
that  of  one  side  of  the  second  toe. 

As  these  vessels  bifurcate  opposite  the  fore  part  of  the  interosseous  spaces, 
they  communicate  with  the  plantar  artery  by  means  of  the  anterior  perforating 
branches;  and  at  the  back  part  of  the  interosseous  spaces,  they  are  likewise 
j oined  by  the  posterior  perforating  branches  of  the  same  artery. 

First  interosseous  branch  (dorsal  artery  of  the  great  toe ; dorsalis  pollicis). — 
When  the  dorsal  artery  of  the  foot  has  reached  the  first  metatarsal  space,  it  gives 
off  this  branch,''^  which  runs  along  the  outer  surface  of  the  first  metatarsal  bone, 
and  is  analogous  to  the  otlier  interosseous  arteries.  On  reaching  the  fissure  be- 
tween the  first  and  the  second  toes  this  branch  divides  into  two  smaller  vessels, 
which  run  along  the  contiguous  borders  of  these  two  toes  on  their  dorsal  surface. 

After  having  furnished  this  branch,  the  dorsal  artery  of  the  foot  dips 
into  the  first  interosseous  space  between  the  heads  of  the  first  dorsal  inter- 
osseous muscle,  and  inosculates  with  the  end  of  the  external  plantar 
artery,  so  as  to  complete  the  plantar  arch. 

Digital  branches. — At  this  point  it  gives  off  two  branches.  One  of  these  crosses 
beneath  the  first  metatarsal  bone,  and  runs  along  the  inner  side  of  the  great  toe 
on  its  plantar  surface;  the  other  is  directed  forwards  opposite  the  first  metatarsal 
space,  and  divides  into  two  smaller  branches,  which  proceed  along  the  contiguous 
sides  of  the  great  and  second  toe. — In  this  way  the  series  of  digital  arteries  for 
the  supply  of  the  under  surface  of  the  toes  is  rendered  complete. 

peculiarities  of  the  anterior  TIBIAL  ARTERY. 

The  peculiarities  of  this  artery  relate  to  its  origin,  its  course,  its  size,  and  the 
condition  of  its  branches. 

Origin. — In  cases  of  premature  division  of  the  popliteal  artery,  the  place  of 
origin  of  the  anterior  tibial  is  necessarily  higher  up  than  usual,  being  sometimes 
found  as  high  as  the  bend  of  the  knee-joint.  In  some  of  these  cases  (the  poste- 
rior tibial  artery  being  small  or  wanting^,  the  anterior  tibial  is  conjoined  with  the 
peroneal  artery.  When  the  anterior  tibial  arose  higher  than  usual,  the  additional 
upper  part  of  the  vessel  has  been  seen  resting  on  the  popliteus  muscle,  and  it  has 
likewise  been  found  between  that  muscle  and  the  bone. 
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Course. — The  anterior  tibial,  having  its  usual  place  of  origin,  has  been  found  to 
deviate  outwards  towards  the  margin  of  the  fibula  in  its  course  along  the  front  of 
the  leg,  and  then  to  return  to  its  ordinary  position  beneath  the  annular  ligament  in 
front  01  the  ankle-joint.  This  artery  has  also  been  noticed  by  Pelletan*  and  by 
Velpeauf  to  approach  the  surface  at  the  middle  of  the  leg,  and  to  continue  down- 
wards from  that  point,  covered  only  by  the  fascia  and  integument. 

The  last-named  observer  states  that  he  found  the  artery  reach  the  fore  part  of 
the  leg  by  passing  round  the  outer  side  of  the  fibula.J 

Size. — This  vessel  more  frequently  undergoes  a diminution  than  an  increase  of 
size. 

It  may  be  defective  in  various  degrees.  Thus,  the  dorsal  branch  of  the  foot 
may  fail  to  give  off  digital  branches  to  the  great  and  second  toes,  which  may 
then  be  derived  from  the  internal  plantar  (a  branch  of  the  posterior  tibial).  In  a 
further  degree  of  diminution  the  anterior  tibial  ends  in  front  of  the  ankle,  or  at 
the  lower  part  of  the  leg ; its  place  being  then  taken  by  the  anterior  division  of 
the  peroneal  artery,  which  supplies  the  dorsal  artery  of  the  foot;  the  two  vessels 
(anterior  tibial  and  anterior  peroneal)  being  either  connected  together,  or  sepa- 
rate. 

Two  cases  are  mentioned  by  Allan  Burns,  in  which  the  anterior  tibial  artery 
was  altogether  wanting,  its  place  in  the  leg  being  supplied  by  perforating  branches 
from  the  posterior  tibial  artery,  and  on  the  dorsum  of  the  foot  by  the  anterior  di- 
vision of  the  peroneal  artery. 

The  dorsal  artery  of  the  foot  is  occasionally  larger  than  usual ; in  that  case 
compensating  for  a defective  plantar  branch  from  the  posterior  tibial  artery. 

This  artery  has  been  repeatedly  found  to  be  curved  outwards,  between  its 
commencement  at  the  lower  border  of  the  annular  ligament  and  its  termination 
at  the  first  interosseous  space. 

VARIATIONS  OF  THE  ARTERIES  OF  THE  LEG  AND  FOOT 
CONSIDERED  COLLECTIVELY. 

From  the  facts  above-mentioned,  concerning  the  peculiarities  of  the  three  arte- 
ries which  supply  the  leg  and  foot,  it  will  be  seen  that  all  the  deviations  from 
the  ordinar)^  arrangement,  in  regard  to  their  size,  display  a general  principle  of 
compensation,  by  which  deficiencies  in  one  vessel  are  balanced  by  an  mcrease 
in  the  size  of  another. 

It  will  also  be  observed,  that,  whilst  the  anterior  and  posterior  tibial  arteries 
have  a greater  tendency  to  diminish  than  to  increase  in  size,  the  peroneal  artery, 
on  the  contrary,  is  the  vessel  which  is  the  most  frequently  enlarged.  The  ante- 
rior and  posterior  tibials,  however,  occasionally  assist  each  other,  especially  in 
the  supply  of  arteries  to  the  toes. 

ANASTOMOSES  OF  ARTERIES  IN  THE  LOWER  LIMB. 

Frequent  mention  has  been  made  of  the  anastomoses  which  exist  between  the 
branches  of  the  arteries  in  the  lower  limb ; and  a general  view  of  them  may  now 
be  taken,  in  order  that  some  idea  may  be  formed  of  the  important  influence 
which  they  exert  in  maintaining  the  circulation  of  the  limb,  when  the  principal 
artery  is  obliterated  by  an  operation,  or  by  disease. 

It  may  be  remarked,  in  the  first  place,  that  the  more  important  of  these  anas- 
tomoses occur  in  the  neighbourhood  of  the  principal  articulations  of  the  limb. 
Thus,  it  will  be  remembered  that  branches  from  different  directions  converge 
towards  the  back  part  of  the  hip-joint.  The  circumflex  arteries  (internal  and  ex- 
ternal) turn  round  the  shaft  of  the  femur,  one  from  within,  the  other  from  without ; 
the  gluteal  and  sciatic  arteries  run  from  above  downwards,  and  the  superior  per- 
forating branches  of  the  deep  femoral  from  below  upwards,  towards  the  same 
point.  At  the  anterior  and  upper  part  of  the  limb,  a similar  mode  of  connexion 
occurs,  but  by  no  means  so  extensive,  between  the  ilio-lumbar  and  the  circumflex 

* “Clinique  Chirurgicale,”  &c.  p.  101.  Paris,  1810. 

+ “ Nouveaiix  Elemens  de  Medecine  Operatoire,”  &c.  t.  i.  p.  137.  Paris,  1837. 

t Op.  cit.  p.  537. 
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iliac  artery ; and  again  between  the  latter  vessel  and  the  external  circumflex  on 
the  one  hand,  and  the  epigastric  artery  on  the  other. 

Around  the  knee-joint  a very  free  communication  exists  between  the  four  arti- 
cular arteries  (converging  to  its  fore  part),  the  recurrent  tibial  from  below,  and 
the  anastomotic  artery  and  descending  branches  of  the  external  circumflex, 
from  the  opposite  direction.  This  anastomosis  is  connected  with  that  in  the 
neighbourhood  of  the  hip-joint  by  the  descending  branches  of  the  external  cir- 
cumfle.x  artery  in  front,  and  by  the  series  of  perforating  branches  of  the  deep 
femoral  artery  and  some  muscular  branches  of  the  popliteal  artery,  behind. 

Lastly,  the  ankle-joint  is  likewise  surrounded  by  a series  of  anastomotic  vessels. 
Thus,  the  posterior  tibial  and  the  peroneal  arteries  communicate  across  the  limb 
before  they  proceed  to  their  final  destination.  In  front  of  the  joint,  the  anterior 
peroneal  branch  anastomoses  with  the  external  malleolar  and  with  the  tarsal 
arteries ; the  external  malleolar  artery  communicates  again  with  the  peroneal, 
whilst  the  internal  malleolar  maintains  a similar  connexion  with  the  posterior 
tibial  artery  or  its  branches. 


END  OF  VOL.  X. 
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TO  THE  MEDICAL  PEOPESSIOK. 

In  submitting  tlie  following  catalogue  of  cur  publications  in  medicine  and 
the  collateral  sciences,  we  beg  to  remark,  that  no  exertions  are  spared  to  render  the 
issues  of  our  press  worthy  a continuance  of  the  conhdence  which  they  have  thus  far 
enjoyed,  both  as  regards  the  high  character  of  the  works  themselves,  and  in  respect 
to  every  point  of  typographical  accuracy  and  mechanical  execution.  Gentlemen 
desirous  of  adding  to  their  libraries  from  our  list,  can  in  almost  all  cases  procure  the 
works  they  wish  from  the  nearest  bookseller,  who  can  readily  order  any  which  he 
may  not  have  on  band.  From  the  great  variation  in  the  expenses  of  transportation 
through  territories  so  extensive  as  those  of  the  United  States,  prices  cannot  be  the 
same  in  all  sections  of  the  country,  and  therefore  we  are  unable  to  affix  retail  prices 
to  our  publications.  Information  on  this  point  may  be  had  of  booksellers  generally, 
or  from  ourselves,  and  all  inquiries  respecting  any  of  our  books  will  meet  with 
prompt  attention  by  addressing 

BLA.NCHAE.D  & LEA,  Philadelphia. 

December,  1853. 
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postage,  when  not  paid  for  in  advance,  - - - - - - -§5  00 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance,  - - 1 0(i 

or,  BOTH  PERIODICALS  fumislied,  free  of  postage,  for  Eive  Dollars  remitted 
in  advance. 


THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  ISAAC  HAYS,  M.  H., 

is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Each  number  contains 
at  least  two  hundred  and  eighty  large  octavo  pages,  appropriately  illustrated,  wherever  necessary, 
by  engravings  on  copper,  stone,  or  wood.  It  has  now  been  issued  regularly  for  a period  of  thirty- 
five  years,  during  a quarter  of  a century  of  which  it  has  been  under  the  control  of  the  present 
editor.  Throughout  this  long  space  of  lime,  it  has  maintained  its  position  in  the  highest  rank  of 
medical  periodicals  both  at  home  and  abroad,  and  has  received  the  cordial  support  of  the  entire  pro- 
lession  tn  this  country.  Its  list  of  Collaborators  will  he  found  to  contain  a large  number  of  the 
most  distinguished  names  of  the  profession  in  every  section  of  the  United  States,  rendering  the  de- 
partment devoted  to 

ORIGINAL  COMMUNICATIONS 

full  of  varied  and  important  matter,  of  great  interest  to  ail  practitioners. 

As  the  aim  of  the  .rournai.  however,  is  to  combine  the  advantages  presented  by  all  the  dififerent 
varieties  of  periodicals,  in  its 

REVIEW  DEPARTMENT 

will  be  found  extended  and  impartial  reviews  of  all  important  new  works,  presenting  subjects  of 
novelty  and  interest,  together  with  very  numerous 

BIBLIOGRAPHICAL  NOTICES, 

including  nearly  all  the  medical  publications  of  the  day,  both  in  this  country  and  Great  Britain,  with 
a choice  selection  of  the  more  important  continental  works.  This  is  followed  by  the 


BLANCHARD  & LEA'S  MEDICAL 


QUARTERLY  SUMMARY, 

being  a very  full  and  complete  abstract,  methodically  arranged,  of  the 

IMPROVEMENTS  AND  DISCOVERIES  IN  THE  MEDICAL  SCIENCES, 

This  department  of  the  Journal,  so  important  to  the  practising  physician,  is  the  object  of  especial 
care  on  the  part  of  the  editor.  It  is  classilied  and  arranged  muter  ditferent  heads,  thus  facilitating 
the  re-^earches  of  the  reader  in  pursuit  of  particular  subjects,  and  will  be  lound  to  present  a very 
full  and  accurate  digest  of  all  observations,  discoveries,  and  inventions  recorded  in  every  branch  of 
medical  science.  The  very  e.xtensive  arrangements  of  the  publishers  are  such  as  to  afford  to  the 
editor  complete  materials  lor  this  purpose,  as  he  not  only  regularly  receives 

ALL  THE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERIODICALS, 

but  also  twenty  or  thirty  of  the  more  important  .lovT-nals  issued  in  Great  Britain  and  on  the  Conti- 
nent, thus  presenting  in  a convenient  compass  a thorough  and  complete  abstract  of  everything 
interesting  or  important  to  the  physician  occurring  in  any  part  of  the  civilized  world 

An  evidence  of  the  success  which  has  attended  these  ellbrts  may  be  found  in  the  constant  and 
steady  increase  in  the  snb.-criplion  list,  wliicli  renders  it  advisable  lor  gentlemen  desiring  the 
Journal,  to  make  known  their  wishes  at  an  early  day,  in  order  to  secure  a year’s  set  with  certainty, 
tlie  publishers  having  frequently  been  unable  to  supply  copies  when  ordered  late  in  the  year.  To 
their  old  subscribers,  many  of  whom  have  been  on  their  list  for  twenty  or  thirty  years,  the  publish- 
ers leel  that  no  promises  are  necessary;  but  lho.se  who  may  desire  for  the  first  lime  to  subscribe, 
can  rest  assured  that  no  e.xertion  will  be  spai’cd  to  maintain  the  Journal  in  the  high  position  which 
it  has  occupied  for  so  long  a period. 


Bv  reference  to  the  terms  it  will  be  seen  lliat,  in  addition  to  this  large  amount  of  valuable  and 
practical  information  on  every  branch  of  medical  science,  the  subscriber,  by  paying  in  advance, 
becomes  entitled,  without  further  charge,  to 

THE  MEDICAL  NEWS  AND  LIBRARY, 

a monthly  periodical  of  thirty-two  large  octavo  pages.  Its  “News  Department”  presents  the 
current  information  of  the  day,  while  the  “ Library  Department”  is  devoted  to  presenting  stand- 
ard works  on  various  branches  of  medicine.  Within  a few  years,  subscribers  have  thus  received, 
without  expense,  the  following  works  wliich  have  passed  through  its  columns: — 

WATSON’S  LECTURES  ON  THE  PRACTICE  OF  PHYSIC. 

BRODIE’S  CLINICAL  LECTURES  ON  SURGERY. 

TODD  AND  BOWMAN’S  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN. 
Parts  I.,  II.,  and  HI.,  with  numerous  wood-cuts. 

WEST’S  LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 
MALGAIGNE’S  OPERATIVE  SURGERY,  w’ith  wood-cuts,  and 
SIMON’S  LECTURES  ON  GENERAL  PATHOLOGY. 

While  the  year  1853,  presents 

THE  CONTINUATION  OC  TODD  & BOWMAN’S  PHYSIOLOGY, 

BEAUTIFULLY  ILLUSTRATED  ON  WOOD. 

Subscribers  for  1853,  who  do  not  possess  the  commencement  of  Todd  and  Bowman  can 
obtain  it,  in  a handsome  octavo  volume,  of  552  pages,  with  over  150  illustrations,  by  mail,  free  of 
postage,  on  a remittance  of  $2  50  to  the  publi.'hers. 


It  will  thus  be  seen  that  for  the  small  sum  of  FIVE  DOLLARS,  paid  in  advance,  the  subscriber 
will  obtain  a Quarterly  and  a Alonlhly  periodical, 

EMBRACING  ABOUT  FIFTEEN  HUNDRED  LARGE  OCTAVO  PAGES 

mailed  to  any  part  of  the  United  Slates,  tree  of  postage. 

These  very  favorable  terras  are  now  presented  by  the  publishers  with  the  view  of  removing  all 
dirtlcullies  aiid  objections  to  a full  and  extended  circulation  of  the  Medical  Joimial  to  the  office  of 
every  member  of  the  profession  tlirougliout  the  United  Slate.';.  3 he  rapid  extension  of  mail  facili- 
ties, will  now  place  the  numbers  belbre  sub-cribers  with  a certainty  and  dispatch  not  herelolore 
attainable;  while  by  the  system  How  proposed,  every  siibseriber  throughout  the  Union  is  placed 
upon  an  equal  fooling,  at'tlie  very  reasonable  price  of  Five  Dollars  for  two  periodicals,  without  V 
further  expense.  , 

Those  subscribers  who  do  not  pay  in  advance  will  bear  in  mind  that  their  subscription  of  Five 
Dollars  will  entitle  them  to  the  Journal  onlv,  without  the  News,  and  that  they  will  be  at  the  expense 
of  their  own  postage  on  the  receipt  of  each  number.  The  advantage  of  a remittance  when  order- 
ing the  Journal  will  thus  be  apparent. 

As  the  Medical  News  and  Library  is  in  no  case  sent  williout  advance  payment,  its  subscribers 
will  always  receive  it  free  of  postage. 

It  should  also  be  borne  in  mind  that  the  publishers  will  now  take  the  risk  of  remittances  by  mail, 
only  requiring,  in  cases  of  loss,  a cerlilicale  from  the  subscriber’s  Postmaster,  that  the  money  was 
duly  mailed  and  forwarded 

13^  Funds  at  piar  at  the  Bubscriber’s  place  of  residence  received  in  payment  of  subscriptions. 
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ASHWELL  (SAMUEL),  M.D. 

A PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  With  Additions  by  Paul  Beck 
Goddard,  M.  D.  Second  American  edition.  In  one  octavo  volume,  of  520  pages. 


One  of  the  very  best  works  ever  issued  from  the 
press  on  the  diseases  of  females. — Wester7i  Lancet. 

This  is  an  invaluable  work.— Missonrf  Medical 
and  Surgical  Journal. 


We  strongly  recommend  Dr.  Ashwell’s  Treatise 
to  our  readers  as  a valuable  book  of  reference,  on  an 
extensive,  complicated,  and  highly  important  class 
of  diseases. — Edinburgh,  Blonthly  Journal  of  Med. 
Sciences. 


ARNOTT  (NEILL),  M.  D. 

ELEMENTS  OE  PHYSICS;  or  Natural  Philosophy,  General  and  Medical. 

W'ritten  for  universal  use,  in  plain  or  non-tecluiical  language.  A new  edition,  by  Isaac  Hays, 
M.  D.  Complete  in  one  octavo  volume,  of  484  pages,  with  about  two  hundred  illustrations. 


ABERCROMBIE  (JOHN),  M.  D. 

PATHOLOGICAL  AND  PRACTICAL  RESEARCHES  ON  DISEASES  OF 

THE  STOMACH,  INTESTINAL  CANAL,  &c.  Fourth  edition,  in  one  small  octavo  volume, 
of  2(30  pages. 


BENNETT  (HENRY),  M.  D. 

A PRACTICAL  TREATISE  OX  INFLAMMATION  OF  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  its  connection  with  Uterine  Di>ease.  Fouriii 
Americtin,  ti  om  the  third  and  revised  London  edition.  In  one  neat  octavo  volume,  of  430  pag^es, 
with  w^ood-culs.  {Notv  Ready.) 

This  edition  will  be  found  materially  improved  over  its  predecessors,  the  author  having  carefully 
revised  it,  and  made  considerable  additions,  amounting  to  between  seventy-live  and  one  hundred 
pages. 


We  shall  not  call  it  a second  edition,  because,  as 
Dr.  Bennett  truly  observes,  it  is  really  a new  work. 
It  will  be  found  to  contain  not  only  a faithful  histo- 
ry of  the  various  pathological  changes  produced  by 
inflammation  in  the  uterus  and  its  annexed  organs, 
in  the  different  phases  of  female  life,  but  also  an  ac- 
curate analysis  of  the  influence  exercised  by  inflam- 
mation in  the  production  of  the  various  morbid  con- 
ditions of  the  uterine  system,  hitherto  described  and 
treated  as  functional. — Britishand  Foreign  Medico- 
Chirurgical  Revitiu. 

Few  works  issue  from  the  medical  press  which 
are  at  once  original  and  sound  in  doctrine  ; but  such, 
we  feel  assured,  is  the  admirable  treatisenow  before 


us.  The  important  practical  precepts  which  the 
author  inculcates  are  all  rigidly  deduced  from  facts. 
. . . Every  page  of  the  book  is  good,  and  eminently 
practical.  ...  So  far  as  we  know  and  believe,  it  is 
the  best  work  on  tlie  subject  of  which  it  treats. — 
Monthly  Journal  of  Medical  Science. 

We  refer  our  readers  with  satisfaction  to  this  work 
for  information  on  a hitherto  most  obscure  and  diffi- 
cult class  of  diseases. — London  Medical  Gazette. 

■ One  of  the  best  practical  monographs  amongst 

I modern  English  medical  books. — Transylvania  Med. 

} Journal. 


BEALE  (LIONEL  JOHN),  M.R.  C.  S.,  &c. 

THE  LAWS  OF  HEALTlf  IN  RELATION  TO  MIND  AND  BODY. 

A Series  of  Letters  from  an  old  Practitioner  to  a Patient.  In  one  handsome  volume,  royal  12mo., 
extra  clotli. 


BILLING  (ARCH  IBALD),  M.  D, 

THE  PRINCIPLES  OF  MEDICINE.  Second  American,  from  the  Fifth  and 

Improved  London  edition.  In  one  handsome  octavo  volume,  extra  cloth,  250  pages. 


B LA  K 1ST  ON  (PEYTON),  M.  D.,  F.  R.  S.,  &c. 

PRACTICAL  OBSERVATIONS  ON  CERTAIN  DISEASES 

CHEST,  and  on  the  Principles  of  Auscultation.  In  one  volume.  8vo.,  pp.  384. 


OF  THE 


BENEDICT  (N.  D,),  M.  D. 

COi^IPENDTUM  OF  LECTURES  ON  THE  THEORY  AND  PRACTICE 

OF  MEDICINE,  delivered  by  Professor  Chap.-man  in  the  University  of  Pennsylvania.  In  one 
octavo  volume,  of  258  pages. 

BURROWS  (GEORGE),  M.  D. 

ON  DISORDERS  OF  THE  CEREBRAL  CIRCULATION,  and  on  the  Con- 

neclion  between  the  Affections  of  the  Brain  and  Diseases  of  the  Heart.  In  one  Svo.  vol.,  -with 
colored  plates,  pp.  21b. 
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BUDD  (GEORGE),  M.  D.,  F.  R.  S., 

Pi'ofessar  of  Mediciae,  in  King’s  Coliege,  London. 

ON  DISEASES  OP  THE  LIVER.  Second  American,  from  the  second  and 

enlarged  London  edition.  In  one  very  handsome  octavo  Volume,  with  four  beautifully  colored 
plates,  and  numerous  wood-cuts.  pp.  4G8.  New  edition.  {Just  Issued.) 

The  reputation  which  this  >vork  has  obtained  as  a full  and  practical  treatise  on  an  important  class 
ol  diseases  will  not  be  diminished  by  this  improved  and  enlarged  edition.  It  has  been  carefully  and 
(horoLigiily  revised  by  the  author  ; the  number  of  plates  has  been  increased,  and  the  style  of  its  me- 
chanical  execution  will  be  found  materially  improved- 


The  full  digeet  we  have  given  of  the  new  matter 
introduced  into  the  present  volume,  is  evidence  of 
the  value  we  place  on  it.  The  fact  that  the  profes- 
sion has  required  a second  edition  of  a monograph 
such  as  that  betore  us,  bears  honorable  testimony 
to  its  usefulness.  For  many  years,  Br.  Biuld’s 
work  must  be  the  authority  of  the  great  mass  of 
Britisli  practitioners  on  the  hepatic  diseases  ; and  it 
is  satisfactory  that  the  subject  has  been  taken  up  liy 
60  able  and  experienced  a physician ain/ 
Foreigu  Medico-Ckirurgical  Review. 


We  feel  bound  to  aoy  that  Dr.  Budd*s  treatise  is 
greatly  in  advance  of  its  predecessors.  It  is  the  first 
work  in  which  the  results  of  microscopical  anatomy 
and  tlie  discoveries  of  modern  chemistry  have  been 
brought  fully  to  bear  upon  the  pathology  and  treat- 
ment of  diseases  of  the  liver  j and  it  is  the  only  work 
in  which  a method  of  studying  diseases  of  this  organ, 
founded  upon  strictly  inductive  principles,  is  de- 
veloped.—Medical  Press. 


BUCKLER  (T.  H.),  M.  D., 

Formerly  Physician  to  the  Baltimore  Almshouse  Infirmary,  &c. 


ON  THE  ETIOLOGY,  PATHOLOGY,  AND  TREATMENT  OF  FIBRO- 

BHONCHITIS  AND  RHEUMATIC  PNEUMONIA,  la  one  handsome  octavo  volume,  extra 
cloth.  (Now  Ready.) 


BLOOD  AND  URINE  (MANUALS  ON). 


BY  JOHN  WILLIAM  GRIFFITH,  G.  OWEN  REESE,  AND  ALFRED 

MARKWICK,  One  thick  volume,  royal  12mo.,  extra  cloth,  with  plates,  pp.  460. 


BRIGHAM  (AMARIAH),  M.D. 

ON  MENTAL  CULTIVATION  AND  EXCITEMENT.  In  one  neat  yolume, 

18mo.,  extra  cloth. 

BRODIE  (SIR  BENJAMIN  C.),  M.  D.,  &c. 

CLINICAL  LECTURES  ON  SURGERY.  1 vol.  8vo.,  cloth.  850  pp. 

BY  THE  SAME  AETHOR. 

PATHOLOGICAL  AND  SURGICAL  OBSERVATIONS  ON  THE  DIS- 

EASES OF  THE  JOINTS.  1 vol.  8vo.,  cloth,  pp.  216. 


BY  THE  SAME  AUTHOH. 

LECTURES  ON  THE  DISEASES  OF  THE  URTNxiRY  ORGANS.  1 vol. 

8vo.,  cloth,  pp.  214. 

These  three  works  may  be  had  neatly  bound  together,  forming;  a large  volume  of  “ Brodie’s 
Surgical  Works.”  pp.  780. 


BIRD  (GOLDING),  A.  M.,  M.  D.,  &c. 

URINARY  DEPOSITS  : THEIR  DIAGNOSIS,  PATHOLOGY,  AND 

THEPtAPEUTICAL  INDICATIONS.  A new  American,  from  the  third  and  improved  London 
edition.  With  over  sixty  illustratioas.  In  one  royal  Pimo.  volume,  extra  cloth,  pp.  338. 


The  new  edition  of  Dr.  Bird’s  work,  though  not 
ieicreased  in  size,  has  been  greatly  modified,  an<l 
much  of  it  rewritten.  It  now  presents,  in  a com- 
pendious form,  the  gist  of  all  that  is  known  and  re- 
liable in  tliis  department.  From  its  terse  style  and 
convenient  size,  it  is  particularly  applicable  to  the 
student,  to  whom  vve  cordially  commend  it. — 7'he 
Medical  Examiner. 

It  can  scarcely  be  necessary  for  us  to  say  anything 
of  the  merits  of  this  well-known  Treatise*,  which  so 
admirably  brings  into  practical  application  tlie  re- 
sults of  those  microscopical  and  chemical  researches 
regarding  the  physiology  and  pathology  of  the  uri- 


nary secretion,  which  have  contrii)uted  so  much  to 
the  increase  of  our  diagnostic  powers,  and  to  the 
exfer,s!<’n  and  satisfactory  employment  of  our  thera- 
peutic resources.  In  the  preparation  of  this  new 
edition  of  liis  work,  it  is  obvious  tliat  Dr.  Golding 
Bird  has  spared  no  pains  to  render  italaittiful  repre- 
sentation of  the  present  state  of  scientific  knowledge 
on  the  subject  it  embraces. 

Although,  of  course,  there  are  many  topics  which 
are  open  to  differences  of  opinion,  we  cannot  point 
to  any  well-substantiated  result  of  inquiry  wliich 
the  author  has  overlooked.—  Tke  British  and  Foreign 
MedicO‘Ckirurgical  Review. 


BY  THE  SAME  AUTHOR, 

ELEMENTS  OF  NATURAL  PHILOSOPHY;  being  an  Experimental  Intro- 

ductiou  to  ihe  Physical  Sciences.  Illustrated  with  nearly  four  hundred  wood-cuts.  From  the 
third  London  edition.  In  one  neat  volume,  royal  12mo.  pp.  402. 
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BARTLETT  (ELISHA),  M.  D., 

Professor  of  Materia  Medica  and  Medical  Jurisprudence  in.  the  College  of  Physicians  and 
Surgeons,  New  York. 

THE  HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OF  THE  UNITED  STATES.  Third  edition,  revised  and  improved.  In  one  octavo  volume, 
of  six  hundred  pages,  beautifully  printed,  and  strongly  bound. 

In  preparing  a new  edition  of  this  standard  work,  the  author  has  availed  himself  of  such  obser- 
vations and  investigations  as  have  appeared  since  the  publication  of  his  last  revision,  and  he  has 
endeavored  in  every  way  to  render  it  worthy  of  a continuance  of  the  very  marked  favor  with  which 
it  has  been  hitherto  received. 


The  masterly  and  elegant  treatise,  by  Dr.  Bartlett 
is  invaluable  to  the  American  student  and  practi- 
tioner.— Dr.  Holmes's  Report  to  the  Nat.  Med.  Asso^ 
ciation. 

We  regard  it,  from  the  examination  we  have  made 
of  it,  the  best  work  on  fevers  extant  in  our  language, 
and  as  such  cordially  recommend  it  to  the  medical 
public. — St.  Louis  Medical  and  Surgical  Journal. 

Take  it  altogether,  it  is  the  most  complete  history 
of  our  fevers  which  has  yet  been  published,  and 
every  practitioner  should  avail  himself  of  its  con- 
tents.— The  Western  Lancet. 


Of  the  value  and  importance  of  such  a work,  it  is 
needless  liere  to  speak;  the  profession  of  the  United 
States  owe  much  to  the  author  for  the  very  able 
volume  which  he  has  presented  to  them,  and  for  the 
careful  and  judicious  manner  in  which  he  has  exe- 
cuted his  task.  No  one  volume  with  which  we  are 
acquainted  contains  so  complete  a history  of  our 
fevers  as  this.  To  Dr.  Bartlett  we  owe  our  best 
thanks  for  the  very  able  volume  he  has  given  us,  as 
embodying  certainly  the  most  complete,  methodical, 
and  salisfactory  account  of  our  fevers  anywhere  to 
be  met  with..— TAe  Charleston  Med.  Journal  and 
Relievo. 


BY  THE  SAME  AUTHOR. 

AN  INQUIRY  INTO  THE  DEGREE  OF  CERTAINTY  IN  MEDICINE, 

and  into  the  Nature  and  E.vtent  of  its  Power  over  Disease.  In  one  volume,  royal  12mo.  pp.  84. 


BOWMAN  (JOHN  E.),  M.D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.  lu  oae  neat 

volume,  royal  12mo.,  with  numerous  illustrations,  pp.  288. 

BY  THE  SAME  AUTHOR. 

INTRODUCTION  TO  PRACTICAL  CHEMISTRY,  INCLUDING  ANA- 

LYSIS, With  numerous  illustrations.  In  one  neat  volume,  royal  12mo.  pp.  350. 


BARLOW  (GEORGE  H.),  M.  D. 

A MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE. 

In  one  octavo  volume.  {Preparing.) 


COLOMBAT  DE  LMSERE. 

A TREATISE  ON  THE  DISEASES  OF  FEMALES,  and  on  the  Special 

Hygiene  of  their  Sex.  Translated,  with  many  Notes  and  Additions,  by  C.  D.  Meigs,  M.  D. 

Second  edition,  revised  and  improved.  In  one  large  volume,  octavo,  with  numerous  wood-cuts. 

pp.  720. 

Tlie  treatise  of  M.  Colombat  is  a le.arned  and  !a-  ! M.  Colombat  De  L’Tsere  has  not  conseerated  ten 
borious  commentary  on  these  diseases,  indicating  years  of  studious  toil  and  research  to  the  frailer  sex 
very  considerable  research,  great  accuracy  of  judg-  in  vainj  and  although  we  regret  to  hear  it  is  at  the 
ment,  and  no  inconsiderable  personal  experience,  e.'cpense  of  health,  he  has  imposed  a debt  of  gratitude 
With  the  copious  notes  and  additions  of  its  experi-  as  well  upon  the  profession,  as  upon  the  mothers  and 
enced  and  very  erudite  translator  and  editor,  Dr.  daughters  of  beautiful  France,  which  that  gall:int 
Meigs,  it  presents,  probably,  one  of  the  most  com-  nation  knows  best  how  to  acknowledge. — pew  Or- 
plete  and  comprehensive  works  on  the  subject  we  leans  Medical  Journal. 
possess. — American  Med.  Journal. 


COPLAND  (JAMES),  M.  D.,  F.  R.  S.,  &c. 

OF  THE  CAUSES,  NATURE,  AND  TREATxMENT  OF  PALSY  AND 

APOPLEXY,  and  of  the  Forms,  Seats,  Complications,  and  Morbid  Relations  of  Paralytic  and 
Apoplectic  Diseases.  In  one  volume,  royal  12mo.,  extra  cloth,  pp.  326. 


CHAPMAN  (PROFESSOR  N.),  M.  D.,  &c. 

LECTURES  ON  FEVERS,  DROPSY,  GOUT,  RHEU3IATISM,  &c.  &c. 

In  one  neat  8vo.  volume,  pp.  450. 


CLYMER  (MEREDITH),  M.  D.,  &c. 

FEVERS;  THEIR  DIAGNOSIS,  PATHOLOGY,  AND  TREATMENT. 

Prepared  and  Edited,  with  large  Additions,  from  the  Essays  on  Fever  in  Tweedie’s  Library  of 
Practical  Medicine.  In  one  octavo  volume,  of  600  pages. 


CARSON  (JOSEPH),  M.  D., 

Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MEDICA 

AND  PHARMACY’’,  delivered  in  the  University  of  Pennsylvania.  In  one  very  neat  octavo 
volume,  of  2 08  pages. 
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CARPENTER  (WILLIAM  B.),  M.  D.,  F,  R.  S.,  See., 

Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 


I’KINCTPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  applications  to 

IVycholotry,  Pathology,  Therapeutics,  Hygiene,  and  Forensic  Medicine.  Fifth  American,  from 
the  fourth  and  enlarged  London  edition.  With  three  hundred  and  fourteen  illustrations.  Edited, 
with  additions,  by  Francis  Gurney  Smith,  M.  D..  Professor  of  the  Institutes  of  Medicine  in  the 
Pennsylvania  Medical  College,  &c.  In  one  very  large  and  beautiful  octavo  volume,  of  about  1101) 
large  pas'®®!  handsomely  printed  and  strongly  bound  in  leather,  with  raised  bands.  New  edition. 
(Just  Issued.) 

From  the  Author's  Preface  to  the  present  Edition. 

“When  the  author,  on  the  completion  of  his  ‘ Principles  of  General  and  Cotuparative  Ph}'siology,’ 
applied  himself  to  the  preparation  of  his  ‘ Principles  of  Human  Physiology,’  for  the  press,  he  found 
that  nothing  short  oi an  entire  remodelling  of  the  preceding  edition  would  in  any  degree  satisfy  his 
notions  of  what  such  a treatise  ought  to  be.  For  although  no  fundamental  change  had  taken  place 
during  the  interval  in  the  labric  ot  Physiological  Science,  yet  a large  number  of  less  important 
modifications  had  been  elfected,  which  had  combined  to  produce  a very  considerable  alteration  in 
its  aspect.  Moreover,  the  progressive  matitration  of  his  own  views,  and  his  increa.sed  experience 
us  a teacher,  had  not  only  rendered  him  more  keenly  alive  to  the  imperfections  which  were  inherent 
ill  its  origitial  plan,  but  had  caused  him  to  look  upon  many  topics  in  a light  very  difierent  from  that 
under  which  he  had  previously  regarded  them  ; and,  in  particular,  he  felt  a strong  desire  to  give  to 
his  woiI<  as yuarriVaf  a character  as  possible,  without  foregoing  the  position  which  (he  trusts  he 
mav  say  without  presumption)  he  had  succeeded  in  gaining  for  it,  as  a philosophical  exposition  of 
one’  important  departmetit  of  Physiological  Science.  He  was  led,  therefore,  to  the  determination 
of  in  reality,  producing  a new  treatise,  in  which  only  those  parts  of  the  old  should  be  retained, 
which  might  express  the  existing  state  of  knowledge,  and  of  his  own  opinions  on  the  points  to  which 
they  relate.” 

The  American  edition  has  been  printed  from  sheets  prepared  for  the  purpose  by  the  author,  who 
has  introduced  nearly  one  hutidred  illustrations  not  in  the  London  edition  ; while  it  has  also  enjoyed 
the  advantage  of  a careful  superintendence  on  the  part  of  the  editor,  who  has  added  notices  of  such 
more  recent  investigations  as  had  escaped  the  author’s  attention.  Neither  care  nor  expense  has 
been  spared  in  the  mechanical  execution  of  the  work  to  render  it  superior  to  former  editions,  and  it 
IS  confidently  presented  as  in  every  way  one  of  the  handsomest  volumes  as  yet  placed  before  the 
medical  profession  in  this  country. 


The  most  complete  work  on  the  science  in  our 
language. — Am.  Med.  Journal. 

The  most  complete  exposition  of  physiology  which 
any  Ir.nx'uage  can  at  present  give. — Brit,  and  For. 
Med .-Cfiirurg . Review. 

We  have  thus  adverted  to  some  of  the  leading 
“additions  and  alterations,”  which  have  been  in- 
troduced by  the  author  into  this  edition  of  his  phy- 
siology. These  will  be  found,  however,  very  far  to 
exceed  the  ordinary  limits  of  a new  edition,  “the 
old  materials  having  been  incorporated  with  the 
new,  rather  than  the  new  with  tlie  obi.”  It  now 
certainly  presents  the  most  complete  treatise  on  the 
r.iibject  within  the  reach  of  the  American  reader; 
and  while,  for  availability  as  a text-book,  we  may 
perhaps  regret  its  growth  in  bulk,  we  are  sure  that 
the  student  of  physiology  will  feel  the  impossibility 
of  presenting  a thorough  digest  of  the  facts  of  the 
iieience  within  a more  limited  compass. — Medical 
Framiner. 

The  greatest,  the  most  reliable,  and  the  best  book 
on  the  subject  which  we  know  of  in  the  English 
language. — Stethoscope. 

The  most  complete  work  now  extant  in  our  lan- 
guage.— N.  O.  Med.  Register. 

The  changes  are  too  numerous  to  admit  of  an  ex-  I 
tended  notice  in  this  place.  At  every  point  where 
the  recent  diligent  labors  of  organic  chemists  and 
micrographers  have  furnished  interesting  and  vain-  j 
able  facts,  they  have  been  appropriated,  and  no  pains 
have  been  spared,  in  so  incorjiorating  and  arranging 
them  that  the  work  may  constitute  one  harmonious 
system. — Southern  Med.  and  Surg.  Journal. 


The  best  text-book  in  the  language  on  this  ex- 
tensive subject. — London  Med.  Times. 

A complete  cyclopredia  of  this  branch  of  science. 

— N.  Y.  Med.  Times. 

The  standard  of  authority  on  physiological  sub- 
jects. * * * In  the  present  edition,  to  particularize 
the  alterations  and  additions  which  have  been  made, 
would  require  a review  of  the  whole  work,  since 
scarcely  a subject  has  not  been  revised  and  altered, 
added  to,  or  entirely  remodelled  to  adapt  it  to  the 
I present  state  of  the  science. — Charleston  Med.  Journ. 

* Any  reader  who  desires  a treatise  on  physiology 
. may  feel  himself  entirely  safe  in  ordering  this. — 
j Western  Med.  and  Surg.  Journal. 

! From  this  hasty  and  imperfect  allusion  it  will  he 
seen  by  our  readers  that  the  alterations  and  addi- 
tions to  this  edition  render  it  almost  a new  work — 
and  we  can  assure  our  readers  that  it  is  one  of  the 
best  sumrnariesof  the  existing  facts  of  physiidogical 
science  within  the  reach  of  the  English  student  and 
physician. — N.  Y.  Journal  of  Medicine. 

The  profession  of  this  country,  and  perhaps  also 
of  Europe,  have  anxiously  .and  for  some  time  awaited 
the  announcement  of  this  new  edition  of  Carpenter’s 
Human  Physiology.  His  former  editions  have  for  • 
many  years  been  almost  the  only  text-book  on  Phy-. 
siologyinall  our  medical  schools,  and  its  circula- 
tion among  the  profession  has  been  unsurpassed  by 
any  work  in  any  department  of  medical  science.  i 

it  is  quite  unnecessary  for  us  to  speak  of  this 
work  as  its  merits  would  justify.  The  mere  an 
nouncement  of  itsappearance  will  afford  the  highest 
pleasure  to  every  student  of  Physiology,  while  its  f 
perusal  will  be  of  infinite  service  in  advancing 
physiological  science. — Ohio  Med.  and  Surg.  Journ  ■ 


BY  THE  SAME  AUTHOR. 


PRINCIPLES  OF  GENERAL  AND  COMPARATIVE  PHYSIOLOGY. 

Intended  as  an  Introduction  to  the  Study  of  Human  Physiology;  and  as  a Guide  to  the  Philo- 
sophical pursuit  of  Natural  History.  New  and  improved  edition,  {preparing.) 

BY  THE  SAME  AUTHOR.  (Preparing.) 

THE  MICROSCOPE  AND  ITS  REVELATIONS.  In  one  handsome  volume, 

beautifully  illustrated  with  plates  and  wood-cuts. 


AND  SCIENTIFIC  PUBLICATIONS. 
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CARPENTER  (WILLIAM  B.),  M,  D.,  F.  R.  S., 

Examiner  in  Pliysiology  and  Comparative  Anatomy  in  the  University  of  London. 

ELEMENTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 

LOGICAL  ANATOMY.  Secon<]  American,  from  a new  and  revised  London  edition.  With 
one  hundred  and  ninety  illustrations.  In  one  very  handsome  octavo  volume.  {Lately  Issued.) 

In  publishing  the  first  edition  of  this  work,  its  title  was  altered  from  that  of  the  London  volume, 
by  the  substitution  of  the  word  “ Elements'’  for  that  of  “ Manual,”  and  with  the  author’s  sanction 
the  title  of  “Elements”  is  still  retained  as  being  more  expressive  of  the  scope  of  the  treatise.  A 
comparison  of  the  present  edition  with  the  former  one  will  show  a material  improvement,  the 
author  having  revised  it  thoroughly,  with  a view  of  rendering  it  completely  on  a level  with  the 
most  advanced  state  of  the  science.  By  condensing  the  le.'is  important  portions,  these  numerous 
additions  have  been  introduced  without  materially  increasing  the  bulk  of  the  volume,  and  while 
numerous  illustrations  have  been  added,  and  the  general  execution  of  the  work  improved,  it  has 
been  kept  at  its  former  very  moderate  price. 


To  say  that  it  is  the  best  manual  of  Physiology 
now  before  the  pahlic,  would  not  do  sufficient  justice 
to  the  author. — Buffalo  Medical  Journal . 

In  his  former  works  it  would  seem  that  he  had 
exhausted  tlie  siibjectof  Physiology.  In  the  present, 
he  gives  the  essence,  as  it  were,  of  the  whole. — N.  Y. 
Journal  of  Medicine. 

Those  who  have  occasion  for  an  elementary  trea- 
tise on  Physiology,  cannot  do  better  than  to  possess 
themselves  of  the  manual  of  Dr.  Carpenter. — Medical 
Bxamintr . 


The  best  and  most  complete  expose  of  modern 
Physiology,  in  one  volume,  extant  in  the  English 
language. — St.  Louis  Medical  Journal. 

With  such  an  aid  in  his  hand,  there  is  no  excuse 
for  tlie  ignorance  often  displayed  respecting  the  sub- 
jects of  which  it  treats.  From  its  unpretending  di- 
mensions, it  may  not  be  so  esteemed  by  those  anxious 
to  make  a parade  of  their  erudition;  but  whoever 
masters  its  contents  will  have  reason  to  be  proud  of 
his  physiological  acquirements.  The  illustrations 
are  well  selected  and  finely  executed. — Dublin  Med. 
Press. 


BY  THE  SAME  ATITHOR. 

A PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.  New  edition,  with  a Preface  by  D.  F.  Condie,  M.  D.,  and  explanation,?  of 
scientific  words.  In  one  neat  12mo.  volume.  {Noiv  Heady.') 

This  new  edition  has  been  prepared  with  a view  to  an  extended  circulation  of  this  important  little 
work,  which  is  universally  recognized  as  the  best  exponent  of  the  laws  of  physiology  and  pathology 
applied  to  the  subject  of  intoxicating  liquors,  in  a form  suiteu  both  for  the  profession  and' the  public. 
To  secure  a wider  dissemination  of  its  doctrines  the  publishers  have  done  up  copies  in  flexible 
cloth,  suitable  for  mailing,  which  will  be  forwarded  through  the  post-office,  free,  on  receipt  of  fifty 
cents.  Societies  and  others  supplied  in  quantities  for  distribution  at  a liberal  deduction. 


CHELIUS  (J.  M.),  M.  D., 

Professor  of  Surgery  in  the  University  of  Heidelberg,  &c. 

A SYSTEM  OF  SURG-BRY.  Translated  from  the  German,  and  accompanied 

with  additional  Notes  and  References,  by  John  F.  South.  Complete  in  three  very  large  octavo 
volumes,  of  nearly  2200  pages,  strongly  bound,  with  raised  bands  and  double  titles. 


We  do  not  hesitate  to  pronounce  it  the  best  and 
most  comprehensive  system  of  modern  surgery  with 
which  we  are  acquainted. — Medico-Chirurgical  Re- 
view. 

The  fullest  and  ablest  digest  extant  of  all  that  re- 
lates to  the  present  advanced  state  of  surgical  pa- 
thology.— American  Medical  Journal. 

As  complete  as  any  system  of  Surgery  can  well 
be. — Southern  Medical  and  SurgicalJournal. 


The  most  learned  and  complete  systematic  treatise 
now  extant. — Edinburgh  Medical  Journal. 

A complete  encyclopcedia  of  surgical  science— a 
very  complete  surgical  library — by  far  the  most 
complete  and  scientific  system  of  sui^ery  in  the 
English  language. — N.  Y.  Journal  of  Medicine. 

The  most  extensive  and  comprehensive  account  of 
the  art  and  science  of  Surgery  in  our  language. — 
Lancet. 


CHRISTISON  (ROBERT),  M . D.,  V.  P.  R.  S.  E.,  &.C. 

\ DISPENSATORY:  or,  Commentary  on  the  Pharmacopoeias  of  Great  Britain 


and  the  United  States;  comprising  the  Natural 
lions.  Uses,  and  Doses  of  tlie  Artioles  of  the  \ 
proved,  with  a Supplement  containing  the  most 
tions,  and  two  hundred  and  thirteen  large  wood- 
In  one  very  large  and  handsome  octavo  volume. 

It  is  not  needful  that  we  should  compare  it  with 
the  other  pharmacopoeias  extant,  which  enjoy  and 
merit  the  confidence  of  the  profession  : it  is  enough 
to  say  that  it  appears  to  us  as  perfect  as  a Dispensa- 
tory, in  the  present  state  of  pharmaceutical  science, 
could  be  made.  If  it  omits  any  details  pertaining  to 
this  branch  of  knowledge  which  the  student  has  a 
right  to  expect  in  such  a work,  we  confess  the  omis- 
sion has  escaped  our  scrutiny.  We  cordially  recom- 
mend this  work  to  such  of  our  readers  as  are  in  need 
of  a Dispensatory.  They  cannot  make  choice  of  a 
better.— Western  Journ.  of  Medicine  and  Surgery. 


History.  Description,  Chemistry,  Pharmacy,  Ac- 
lateria  Medica.  Second  edition,  revised  and  im- 
iraportant  New  Remedies.  With  copious  Addi- 
engravings.  By  R.  Eglesfeld  Griffith,  M.  D. 
of  over  1000  pages. 

There  is  not  in  any  language  a more  complete  and 
perfect  Treatise. — N.  Y.  Annalist. 

In  conclusion,  we  need  scarcely  say  that  we 
strongly  recommend  this  work  to  all  classes  of  our 
readers.  As  a Dispensatory  and  commentary  on  the 
Pharmacopoeias,  it  is  unrivalled  in  the  English  or 
any  other  language. — The  Dublin  Quarterly  Journal . 

We  earnestly  recommend  Dr.  Christison’s  Dis- 
pensatory to  all  our  readers,  as  an  indispensable 
companion,  not  in  the  Study  only,  but  in  the  Surgery 
also. — British  and  Foreign  Medical  Review. 
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CON  DIE  (D.  F.),  M.  D.,  Stc. 

A PRACTICAL  TREATISE  ON  THE  DISEASES  OE  CHILDREN.  Fourtli 

edition,  revised  and  augmented.  In  one  large  volume,  Svo.,  of  nearly  750  pages.  {Now Heady .) 

From  tue  Author’s  Preface. 

The  demand  for  anotlier  edition  has  aHbrded  the  author  an  opportunity  of  again  subjecting  the 
entire  treatise  to  a careful  rc\  isic^,  and  of  incorporating  in  it  every  important  observation  recorded 
since  the  appearance  of  the  last  edition,  in  reference  to  the  pathology  and  therapeutics  of  the  several 
diseases  of  which  it  treats. 

In  the  preparation  of  the  present  edition,  as  in  tliose  which  have  preceded,  while  the  author  has 
appropriated  to  his  use  every  iinporlant  fact  that  he  has  found  recorded  in  the  works  of  others, 
l)iiving  a direct  bearing  upon  eillier  of  the  subjects  of  which  he  tieats,  and  the  numerous  valuable 
ob>ervalions — palhohjgical  as  well  as  practical — dispersed  throughout  tiie  pages  of  tlic  medical 
journals  of  Europe  and  America,  he  has,  nevertheless,  relied  chiefly  upon  his  own  observations  and 
t?xperience,  acquired  during  a long  and  somewhat  extensive  practice,  and  under  circumstances  pe- 
culiarly well  adapted  for  the  clinical  study  of  the  diseases  of  eaiiy  life. 

Every  species  of  hypothetical  reasoning  has,  as  much  as  possible,  been  avoided.  The  author  lias 
endeavored  throughout  the  work  to  coniine  himself  to  a simple  statement  of  wcll-ascerlained  patlio- 
logica!  facts,  and  plain  therapeutical  directions — his  chief  desire  I)<t‘ing  to  render  it  what  its  title 
imports  it  to  be,  a rRACTiCAi..  treatise  on  the  diseases  of  children. 


Dr.  Condie’s  scholarship,  acmnen,  industry,  and 
pruclicai  sense  are  rnanirested  in  this,  as  jn  all  his 
numerous  contriljutions  to  science. — Dr.  Hol7nes''s 
Jiepurt  to  the  Americayi  ISJedical  Association. 

Taken  as  a whole,  in  our  judgment,  Dr.  Condie’s 
Treatise  is  the  one  from  tlie  perusal  of  whicli  the 
practitioner  in  this  country  will  rise  with  the  great- 
est satisfaction  — Western  Jour^ial  of  Medicine  and 
iSvrge  ry. 

One  of  tlie  best  \vorks  upon  the  Diseases  of  Chil- 
dren in  the  English’ language. — Western  Lancet. 

Perhaps  tlie  most  full  and  complete  work  now  be- 
fore the  profession  of  the  United  States;  indeed,  VA’’e 
may  say  in  the  Englisli  language.  It  is  vastly  supe- 
rior to  most  of  its  predccessbcs. — Transylvania  Med. 
Journal. 


We  feel  assured  from  actual  experience  that  no 
physician’s  library  can  be  complete  without  a copy 
of  this  work. — iV.  Y.  Journal  of  Medicine. 

A veritable  ptediatric  encyclopaedia,  and  an  honor 
to  American  medical  literature. — Ohio  Medical  U7id 
Surgical  Jo7ir7ial^ 

We  feel  persuaded  that  tlie  American  medical  pro- 
fession will  so\m  regard  it  not  only  as  a very  good, 
but  as  the  very  best  “ Practical  Treatise  on  the 
Diseases  of  Children.” — American  Medical  Journal. 

We  pronounced  the  first  edition  to  he  the  best 
work  on  the  diseases  of  children  in  the  English 
language,  ami,  notwithstanding  all  that  has  been 
published,  we  still  regard  it  in  tliat  light. — Medical 
Examiner. 


COOPER  (BRANSBY  B.),  F.  R.  S., 

Senior  Surgeon  to  Guy’s  Hospital,  &.c. 

LECTURES  ON  THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY. 

Ill  one  very  large  octavo  volume,  of  750  pages.  {Lately  Issued). 

For  twenty-five  years  Mr.  Bransliy  Cooper  lias  I Cooper’s  Lectures  as  a most  valuable  addition  to 
been  surgeon  to  Guy’s  Hos|)ital;  and  the  volume]  our  surgical  literature,  and  one  wliich  cannot  fail 
before  us  may  be  said  to  consist  of  an  account  of  I to  be  of  service  both  to  students  and  to  those  wlio 
the  results  of  his  surgieal  experience  during  that  are  actively  engaged  in  the  practice  of  their  profes- 
long period.  We  cordially  recommend  Mr.  iJransby  I sion. — The  Lancet. 


COOPER  (SIR  ASTLEY  P.),  F.  R.  S.,  &.c. 

A TREATISE  ON  DISLOCATIONS  AND  FRACTURES  OF  TIIE  JOINTS. 

Edited  by  Bransby  B.  Cooper,  F.  R.  S , iza.  Willi  additional  Observations  by  Prof.  J.  C. 
Warren.  A new  Anierioaii  edition.  In  one  iiandsoiiie  octavo  volume,  with  numerous  illustra- 
lioiis  on  wood. 


BY  TIIE  SAME  AUTHOR. 

ON  THE  ANATOMY  AND  TREATMENT  OF  ABDOMINAL  HERNIA. 

One  large  volume,  imperial  8vo.,  wilh  over  130  lithographic  figures. 


BY  THE  SAME  AUTHOR. 

ON  THE  STRUCTURE  AND  DISEASES  OF  THE  TESTIS,  AND  ON 

THE  THYMUS  GLAND.  One  vol.  imperial  8vo.,  with  177  figures,  on  20  plates. 


BY  THE  SAME  AUTHOR. 

ON  THE  ANATO:\IY  AND  DISEASES  OF  THE  BREAST,  wiMi  twenty- 

five  Miscellaneous  and  Surgical  Papers.  One  large  volume,  imperial  8vo.,  with  252  figures,  on 
.30  plates. 

These  last  three  volumes  complete  the  surgical  writings  of  Sir  Astley  Cooper.  They  are  very 
handsomely  printed,  with  a large  number  ol  lithographic  plates,  executed  in  the  best  style,  and  are 
presented  at  exceedingly  low  prices. 
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CHURCHILL  (FLEETWOOD),  M.  D.,  M.  R.  I.  A. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.  A new  American, 

from  the  last  and  improved  Eng-Iisli  edition.  Edited,  with  Notes  and  Additions,  by  D.  Francis 
CoNDiE,  M.  D.,  author  of  a “Practical  Treatise  on  the  Diseases  of  Children,”  &c.  With  1^ 
illustrations.  In  one  very  handsome  octavo  volume,  pp.  510.  {Lately  Issued.) 


Tn  bestow  praise  on  a book  that  has  received  such 
marked  approbation  would  he  superfluous.  We  need 
only  say,  therefore,  that  if  the  first  edition  was 
thou«;ht  worthy  of  a favorable  reception  by  the 
medical  public,  we  can  confidently  atfirm  that  this 
will  be  found  much  more  so.  The  lecturer,  the 
practitioner,  and  the  student,  may  all  have  recourse 
to  its  pno:es,  and  derive  from  tlieir  perusal  much  in- 
terest and  instruction  in  everythinp:  relating  to  theo- 
retical and  practical  midwifery.— QuaTterly 
Journal  of  Medical  Science. 

A work  of  very  g^reat  merit,  and  such  as  we  can 
confidently  recommend  to  the  study  of  every  obste- 
tric practitioner. — London  Medical  Gazette. 

Tliis  is  certainly  the  most  perfect  system  extant, 
ft  is  the  best  adapted  for  the  purposes  of  a text- 
book, and  that  which  he  whose  necessities  confine 
Itim  to  one  book,  should  select  in  preference  to  all 
others. — Southern  Medical  and  Surgical  Journal. 

The  most  popular  work  on  midwifery  ever  issued 
from  the  American  press. — Charleston  Med.  Journal. 

Were  we  reduced  to  the  necessity’'  of  having  but 
one  work  on  midwifery,  and  •permitted  to  choose, 
we  would  unhesitatingly  take  Churchill. — Western 
Med.  and  Surg.  Journal. 

It  is  impossible  to  conceive  a more  useful  and 
elegant  manual  than  Dr.  Churchill’s  Practice  of 
Midwiferj'’. — Provincial  Medical  Journal. 

Certainly,  in  our  opinion,  tlie  very  best  work  on 
the  subject  which  exists. — N.  Y.  Annalist. 


No  work  holds  a higher  position,  or  is  more  de- 
serving of  being  placed  in  the  hands  of  the  tyro, 
tlie  advanced  student,  or  the  practitioner. — Medical 
Examiner . 

Previous  editions,  under  the  editorial  supervision 
of  Prof  R.  M.  Huston,  have  been  received  with 
marked  favor,  and  they  deserved  it;  but  this,  re- 
printed from  a very  late  Dublin  edition,  carefully 
revised  and  brouglit  up  by  the  author  to  the  present 
time,  does  present  an  unusually  accurate  and  able 
exposition  of  every  important  particular  embraced 
in  the  department  of  midwifery,  * The  clearness, 
directness,  and  precision  of  its  teachings,  together 
with  the  great  amount  of  statistical  research  which 
its  text  exliibits,  have  served  to  place  it  already  in 
the  foremost  rank  of  works  in  this  department  of  re- 
medial science. — N.  O.  Med.  and  Surg.  Journal. 

In  our  opinion,  it  forms  one  of  the  best  if  not  the 
very  best  text-book  and  epitome  of  obstetric  science 
which  we.  at  present  possess  in  the  English  lan- 
guage.—iljTo/iZ/i.^y  Jowr/tuZ  of  Medical  Science. 

The  clearness  and  precision  of  style  in  which  it  is 
written,  and  the  great  amount  of  statistical  research 
which  it  contains,  have  served  to  place  it  in  the  first 
rank  of  works  in  this  departmentof  medical  science. 
— N.  Y.  Journal  of  Medicine. 

Few  treatises  will  be  found  better  adapted  as  a 
text-book  for  the  student,  or  as  a manual  for  the 
frequent  consultation  of  the  young  practitioner. — 
American  Medical  Journal. 


BY  THE  SAME  AUTHOR. 

ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.  In  one  large  and 

handsome  volume  of  over  600  pages. 


We  regard  this  volume  as  possessing  more  cloims 
to  completeness  than  any  other  of  the  kind  with 
which  we  are  acquainted.  Most  cordially  and  earn- 
estly, therefore,  do  wc  commend  it  to  our  profession- 
al brethren,  and  we  feel  assured  that  the  stamp  of 
their  approbation  will  in  due  time  be  impressed  upon 
it.  After  an  attentive  perusal  of  its  contents,  we 
hesitate  not  to  say,  that  it  is  one  of  the  most  com- 
prehensive ever  written  upon  the  diseases  of  cliil- 
dreri,  and  that,  for  copiousness  of  reference,  extent  of 
research,  and  perspicuity  of  detail,  it  is  scarcely  lo 
be  equalled,  and  not  to  be  excelled,  in  any  lan- 
guage.— Dublin  Quarterly  Journal. 

After  this  meagre,  and  we  know,  very  imperfect  ^ 
notice  of  Dr.  Cliurchill's  work,  we  shall  conclude 
by  saying,  that  it  is  one  that  cannot  fail  from  its  co- 
piousness, extensive  research,  and  general  accuracy, 
to  exalt  still  higher  the  reputation  of  the  author  in 
this  country. ' The  American  reailer  will  be  particu- 
larly pleased  to  find  that  Dr.  Churchill  has  done  full 
justice  throughout  his  work  to  the  various  A mericaii 
authors  on  this  subject.  The  names  of  Dewees, 
Eberle,  Condie,  and  Stewart,  occur  on  nearly  every 
page,  and  tliese  authors  are  constantly  referred  to  by  j 
the  author  in  terms  of  the  highest  praise,  and  with  j 
the  most  liberal  courtesy. — The  Medical  Examiner . \ 


The  present  volume  will  sustain  the  reputation 
acquired  by  the  author  from  his  previous  works. 
The  reader  will  find  in  it  full  and  judicious  direc- 
tions for  the  management  of  infants  at  birth,  and  a 
compendious,  but  clear  account  of  the  diseases  to 
which  children  are  liable,  and  the  most  successful 
mode  of  treating  them.  We  must  not  close  this  no- 
tice without  calling  attention  to  the  author’s  style, 
which  is  perspicuous  and  polished  to  a degree,  we 
regret  to  say,  not  generally  characteristic  of  medical 
works.  We  recommend  tlie  work  of  Dr.  Churchill 
most  cordially,  both  to  students  and  practitioners, 
as  a valuable  and  reliable  guide  in  the  treatment  of 
i the  diseases  of  children. — Am.  Journ.  of  the  Med. 
Sciences. 

We  know  of  no  work  on  this  -department  of  Prac- 
tical i\fedicifie  which  presents  so  candid  and  unpre- 
judiced a statement  or  posring  up  of  our  actual 
knowledge  as  this. — N.  Y.  Journal  of  Medicine. 

Its  claims  to  merit  botli  as  a scientific  and  practi- 
cal work,  are  of  the  highest  order.  Whilst  we 
would  not  elevate  it  above  every  other  treatise  on 
j the  same  subject,  we  certainly  believe  that  very  few 
j are  equal  to  it,  and  none  superior. — Southern  Med. 

\ and  Surgical  Journal. 


BY  THE  SAME  AUTHOR. 


ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DISEASES  PE- 

CULIAR  TO  WOMEN.  Selected  from  the  writings  of  British  Authors  previous  to  the  close  of 
the  Eighteenth  Century.  In  one  neat  octavo  volume,  of  about  four  hundred  and  fifty  pages. 


To  these  papers  Dr.  Churchill  has  appended  notes, 
embodying  whatever  information  has  been  laid  be- 
fore the  profession  since  their  authors’  time.  He  has 
also  prefixed  to  the  Essays  on  Puerperal  Fever, 
which  occupy  the  larger  portion  of  the  volume,  an 
interesting  historical  sketch  of  the  principal  epi- 


demics of  that  disease.  The  whole  forms  a very 
valuable  collection  of  papers,  by  professional  writers 
of  eminence,  on  some  of  the  most  important  accidents 
to  which  the  puerperal  female  is  liable. — American 
Journal  of  Medical  Sciences. 
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CHURCHILL  (FLEETWOOD),  M . D.,  M . R,  I . A . , &c. 

ON  TITP]  DISEASES  OF  WOMEN;  including  those  of  Pregnancy  and  Child- 

bee).  A new  Ameriean  edilion,  revised  by  the  Author.  With  Notes  and  Additions,  by  D Fran- 
cis CoNDiE,  M.  D.,  author  of  ‘‘A  Practical  Treatise  on  the.  Diseases  of  Children.*'’  In  one  large 
and  lunidsome  octavo  volume,  with  wood-cuts,  pp.  6S4.  \Just  Issued.) 


From  the  Autho7‘''s  Preface. 

In  reviewing  this  edition,  at  the  request  of  my  American  publishers.  I have  inserted  several  new 
sections  and  chapters,  and  I liave  added,  I believe,  all  the  information  we  have  derived  from  recent 
researches;  in  addition  to  which  tlie  publishers  have  been  fortunate  enough  to  secure  the  services 
of  an  able  and  highly  esteemed  editor  in  Dr.  Condie. 


We  now  regretfully  take  leave  of  Dr.  Chiirchiirs 
book.  Had  our  typograpiiical  limits  permitted,  we 
should  gladly  liave  borrowed  more  from  Us  riclity 
stored  pages.  In  conclusion,  wc  heartily  recom- 
mend it  to  the  profession,  and  would  at  tlie  same 
lime  express  our  firm  conviction  tliat  it  will  not  only 
add  to  tlie  reputation  of  its  author,  but  will  prove  a 
work  of  great  and  extensive  utility  to  obstetric 
practitioners. — Dublin  Medical  Press. 

Former  editions  of  this  work  liave  lieen  noticed  in 
previous  numbers  of  the  Journal.  The  sentiments  of 
liigh  commendation  expressed  in  tliose  notices,  have 
only  to  be  repeated  in  this;  not  from  the  fact  that 
the  profession  at  large  are  not  aware  of  the  liigli 
merits  which  this  work  really  possesses,  but  from  a 
desire  to  see  the  principles  and  doctrines  therein 
contained  more  generally  recognized,  ami  more  uni- 
versally carried  out  in  practice. — N.  Y.  Journal  of 
Medicine. 

We  know  of  no  author  who  deserves  that  appro- 
bation, on  “the  diseases  of  females,”  to  the  same 
extent  that  Dr.  Chnrcliill  does.  His,  indeed,  is  the 
only  thorough  treatise  we  know  of  on  tlie  subject; 
and  it  may  be  commended  to  practitioners  and  stu- 
dents as  a masterpiece  in  its  particular  dopartinf'iit. 
The  former  editions  of  this  work  imve  been  com- 
mended strongly  in  this  journal,  and  tlicy  have  won 
their  way  to  an  extended,  and  a well-deserved  jiopu- 


larity.  This  fifth  edition,  before  us.  is  well  calcu- 
lated to  maintain  Dr.  Cburcliill*s  high  reputation. 
It  was  revised  and  enlarged  by  the  author,  for  his 
American  publishers,  and  if;  seemsto  us  that  thereis 
scarcely  any  species  of  desirable  information  on  its 
subjects  that  may  not  be  found  in  this  work. — The 
Western  Journal  of  Medicine  and  Surgery. 

We  are  gratified  to  announce  a new  and  revised 
edition  of  Dr.  Churchill’s  valuable  work  on  the  dis- 
eases of  females  We  have  ever  regarded  it  as  one 
of  the  very  best  works  on  the  subjects  embraced 
witliin  its  scope,  in  the  English  language;  and  the 
'present  edition,  enlarged  and  revised  by  t)ie  author, 
renders  it  still  more  entitled  to  the  confidence  of  the 
profession.  The  valuable  notes  of  Prof  Huston 
have  been  retained,  and  contribute,  in  no  small  de- 
gree, to  enhance  the  value  of  the  work.  It  is  a 
source  of  congratulation  that  the  publishers  liave 
permitted  the  author  to  be,  in  this  instance,  his 
own  editor,  thus  securing  all  the  revision  which 
an  autlior  alone  is  capable  of  making. — The  Western 
Lancet, 

Asa  comprehensive  manual  for  students,  or  a 
work  of  reference  for  practitioners,  we  only  speak 
with  common  justice  when  we  say  that  it  surpasses 
any  other  that  has  ever  issued  on  the  same  sub- 
ject from  the  British  press. — The  Dublin  Quarterly 
Jou  rnal. 


DEWEES  (W.  P.),  M.D.,  8cc. 

A COMPREHENSIVE  SYSTEM  OF  MIDWIFERY.  Illustrated  by  occa- 
sional Cases  and  many  Engravings.  Twelfth  edition,  with  the  Author’s  last  ImproveraeiUs  and 
Corrections.  In  one  octavo  volume,  of  COO  pages.  {Just  Issued.) 

BY  THE  SAME  AUTHOR. 

A TREATISE  ON  THE  PHYSICAL  AND  MEDICAL  TREATMENT  OF 

CHILDREN.  Tenth  edition.  In  one  volume,  octavo,  518  pages.  {Just  Issued.) 

BY  THE  SAME  AUTHOR. 

A TREATISE  ON  THE  DISEASES  OF  FEMALES.  Tenth  edition.  In 

one  volume,  octavo,  532  pages,  with  plates.  {Just  Issued.) 


DICKSON  (PROFESSOR  S.  H.),  M.D. 

ESSAYS  ON  LIFE,  SLEEP,  PAIN,  INTELLECTION,  HYGIENE,  AND 

DEATH.  In  one  very  handsome  volume,  royal  12mo. 


DANA  (JAMES  D). 

ZOOPHYTES  AND  CORALS.  In  one  volume,  imperial  quarto,  extra  cloth, 

with  wood-ctits. 

ALSO, 

AN  ATLAS  TO  THE  ABOVE,  one  volume,  imperial  folio,  with  sixty-one  mag- 

nificent plates,  colored  after  natttre.  Bound  in  half  morocco. 

ALSO, 

ON  THE  STRUCTURE  AND  CLASSIFICATION  OF  ZOOPHYTES. 

Sold  separate,  one  vol.,  cloth. 


DE  LA  BECHE  (SIR  HENRY  T.),  F.  R.  S.,Ac. 

THE  GEOLOGICAL  ORSEIIYER.  In  one  very  large  and  handsome  octavo 

volume,  of  700  pages.  With  over  three  hundred  wood-cuts.  {Just  Issued.) 
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DRUITT  (ROBERT),  M.R.  C.S.,  &.c. 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY.  A new 

American,  from  the  last  and  improved  London  edition.  Edited  by  F.  W.  Sargent,  M,  D., 
author  of  “ Minor  Surgery,”  &c.  Illustrated  wiili  one  hundred  and  ninety-three  wood-engrav- 
ings. In  one  very  handsomely  printed  octavo  volume,  of  570  large  pages. 


No  work,  in  our  opinion,  equals  it  in  presenting 
so  much  valuable  surgical  matter  in  so  small  a 
compass. — St.  Louis  Med.  and  Surgical  Journal. 

Druitt’s  Surgery  is  too  well  known  to  the  Ameri- 
can medical  profession  to  require  its  announcement 
anywhere.  Probably  no  work  of  the  kind  has  ever 
been  more  cordially  received  and  extensively  circu- 
lated than  this  The  fact  that  it  comprehends  in  a 
comparatively  small  compass,  all  the  essential  ele- 
ments of  theoretical  and  practical  ISurgery — that  it 
is  found  to  contain  reliable  and  authentic  Informa- 
tion on  the  nature  and  treatment  of  nearly  all  surgi- 
cal affections — is  a sufficient  reason  for  the  liberal 
patronage  it  has  obtained.  The  work  before  us  is  a 
new  edition,  greatly  enlarged  and  extended  by  the 
author — its  practical  part  having  undergonea  tho- 
rough revision,  with  fifty  pages  of  additional  matter. 
Tlie  editor,  Dr.  F.W.  Sargent,  of  Philadelphia,  has 
contributed  much  to  enhance  the  value  of  the  work. 
])y  such  American  improvements  as  are  calculated 
more  perfectly  to  adapt  it  to  our  own  views  and 
practice  in  this  country.  It  abounds  everywhere 
MMth  spirited  and  life-like  illustrations,  which  to  the 
young  surgeon,  especially,  are  of  no  minor  consi- 
deration. Every  medical  man  frequently  needs  just 
such  a work  as  this,  for  immediate  reference  in  mo- 
ments of  sudden  emergency,  when  he  has  not  time  to  | 
consult  more  elaborate  treatises.  Its  mechanical 
execution  is  of  the  very  best  quality,  and  as  a whole, 
it  deserves  and  will  receive  from  the  profession,  a 
liberal  patronage. — The  Ohio  Medical  and  Surgical 
Journal. 

The  author  has  evidently  ransacked  every  stand- 
ard treatise  of  ancient  and  modern  times,  and  all  that 
is  really  practically  useful  at  the  bedside  will  be 
found  in  a form  at  once  clear,  distinct,  and  interest- 
ing.— Edinburgh  Monthly  Medical  Journal. 

Dniitt’s  work,  condensed,  systematic,  lucid,  and 
practical  as  it  is,  beyond  most  works  on  Surgery 


] accessible  to  the  American  student,  has  had  much 
I currency  in  this  country,  and  under  its  present  au- 
! spices  promises  to  rise  to  yet  higher  favor.  Tlie  il- 
I lustrations  of  the  volume  are  good,  and.  in  a word, 
the  publishers  have  acquitted  themselves  fully  of 
their  duty. — The  Western  Journal  of  Medicine  and 
Surgery. 

The  most  accurate  and  ample  resume  of  the  pre 
sent  state  of  Surgery  that  we  are  acquainted  with— 
Dublin  Medical  Journal. 

A better  book  on  the  principles  and  practice  of 
Surgery  as  now  understood  in  England  and  Americ;* , 
has  not  been  given  to  tlie  profession. — Boston  Medi- 
cal  and  Surgical  Journal. 

An  unsurpassable  compendium,  not  only  of  Sur- 
gical, but  of  Medical  Practice. — London  2Iedical 
Gazette. 

This  work  merits  our  warmest  commendations, 

I and  we  strongly  recommend  it  to  young  surgeons  as 
an  admirable  digest  of  the  principles  and  practice  of 
modern  Surgery. — Medical  Gazette. 

It  maybe  said  with  truth  that  the  work  of  iMr. 
Druitt  affords  a complete,  though  brief  and  con- 
densed view,  of  the  entire  field  of  modern  surgery. 
We  know  of  no  work  on  the  same  subject  liaving  the 
appearance  of  a manual,  which  includes  so  many 
topics  of  interest  to  the  surgeon  ; and  the  terse  man- 
ner in  which  each  has  been  treated  evinces  a most 
enviable  quality  of  mind  on  the  part  of  the  author, 
wiio  seems  to  have  an  innate  power  of  searching 
out  and  grasping  the  leading  facts  and  features  of 
the  most  elaborate  productions  of  the  pen.  It  is  a 
useful  handbook  for  the  practitioner,  and  we  should 
deem  a teacher  of  surgery  unpardonable  who  did  not 
recommend  it  to  his  pupils.  In  our  own  opinion,  it 
is  admirably  adapted  to  the  wants  of  the  student. — 
Frovincial  Medical  and  Surgical  Journal. 


DUNGLISON,  FORBES,  TWEEDIE,  AND  CONOLLY. 

THE  CYCLOP-^DIA  OF  PRACTICAL  MEDICINE:  comprising  Treatises  on 

the  Nauue  and  Treatment  ofDij^ea^es,  Materia  Medica,  aiM  Therapeutics,  Diseases  of  Women 
and  Children,  Medical  Jurisprudence,  (Yc.  ^c.  In  four  large  super  royal  octavo  volumes,  of 
3*254  double-columned  pages,  strongly  and  handsomely  bound. 

This  work  contains  no  less  than  four  hundred  and  eighteen  dislipet  treatises,  contributed  by 


sixty-eight  distinguished  physicians. 

The  most  complete  work  on  Practical  IMedicine 
extant;  or,  at  least,  in  our  language.— .5 
Medical  and  Surgical  Journal. 

For  reference,  it  is  above  all  price  to  every  prac- 
titioner.— Western  Lancet. 

One  of  the  most  valuable  medical  publications  of 
the  day — as  a work  of  reference  it  is  invaluable. — 
Western  Journal  of  Medicine  and  Surgery. 

Ifhas  been  to  us,  both  as  learner  and  teacher,  a 
workfor  ready  and  frequent  reference,  one  in  which 
modern  Englisli  medicine  is  exhibited  in  the  most 
advantageous  light. — Medical  Exa>niner. 

We  rejoice  that  this  work  is  to  be  placed  within 
the  reach  of  the  profession  in  this  .country,  it  being 


unquestionably  one  of  very  great  value  to  the  prac- 
titioner. This  estiirmte  of  it  has  not  been  formed 
from  a hasty  examination,  but  after  an  intimate  ac- 
quaintance derived  from  frequent  consultation  of  it 
during  the  past  nine  or  ten  years.  The  editors  are 
practitioners  of  established  reputation,  and  the  list 
of  contributors  embraces  many  of  the  most  eminent 
professors  and  teachers  of  London,  Edinburgh,  Dub- 
lin, and  Glasgow.  It  is,  indeed,  the  great  merit  of 
tliis  work  that  the  principal  articles  have  been  fur- 
nished by  practitioners  who  have  not  only  devoted 
especial  attention  to  the  diseases  about  which  they 
have  written,  but  have  also  enjoyed  opportunities 
for  an  extensive  practical  acquaintance  with  them, 
and  whose  reputation  carries  tlie  assurance  of  their 
competency  justly  to  appreciate  the  opinions  of 
others,  while  it  stamps  their  own  doctrines  with 
high  and  just  authority. — Atnerican  Medical  Journ. 


DUNGLISON  (ROBLEY),  M.D., 

Professor  of  the  Institutes  of  Medicine,  in  the  Jefferson  Medical  College,  Philadelphia. 

HUMAN  HEALTH;  or,  the  Influence  of  Atmosphere  and  Locality,  Change  of 

Air  and  Climate,  Seasons,  Food,  Clothing,  Bathing,  Exercise,  Sleep,  &c.  &c  , on  Healthy  Man; 
constituting  Elements  of  Hygiene.  Second  edition,  tvith  many  modifications  and  additions.  In 
one  octavo  volume,  of  464  pages. 
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DUNGLISON  (ROBLEY),  M.D., 

Professor  of  lustiiutes  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

MEDICAL  LEXICON;  a Dictionary  of  Medical  Science,  containing  a concise 

Explanation  of  the  various  Subjects  and  Terms  ofPhysiology,  Patholog-y,  Hygiene,  Therapeutics, 
Pharmacology,  Obstetrics,  JMedioal  Jurisprudence,  &c.  AViih  the  French  and  other  Synonynies; 
Notices  of  Climate  and  of  celebrated  Mineral  Waters;  Formulae  for  various  OiRcinal,  Empirical, 
and  Dietetic  Preparations,  etc.  Tenth  edition,  revised.  In  one  very  thick  octavo  volume,  ol 
over  nine  hundred  large  double-columned  pages,  strongly  bound  in  leather,  -with  raised  bands. 
(Just  Issued.) 

Every  successive  edition  of  this  work  bears  ibe  marks  of  the  industry  of  the  author,  and  of  his 
determination  to  keep  it  lully  on  a level  with  the  most  advanced  stale  of  meilical  science.  Thus 
the  last  two  editions  contained  about  nine  thousand  subjects  and  terms  not  comprised  in  the  one 
immediately  preceding,  and  the  present  has  not  less  than  four  thousand  not  in  any  h>rmer  edition. 
As  a complete  Medical  Dictionary,  therefore,  embracing  over  FIFTY  THl)UriAND  DEFINI- 
TIONS, in  all  the  branches  of  the  science,  it  is  presented  as  meriting  a continuance  of  the  great 
favor  and  popularity  which  have  carried  it,  within  no  very  long  space  <>f  time,  to  a ninth  edition. 

Every  precaution  has  been  taken  in  the  preparation  of  the  present  volume,  to  render  its  mecha- 
nical execution  and  typographical  accuracy  worihy  of  its  extended  reputation  and  universal  use. 
The  very  extensive  additions  have  been  accommodated,  without  materially  increasing  the  bulk  of 
the  volume  hy  the  employment  of  a small  but  exceedingly  clear  type,  cast  for  this  purpose.  The 
press  has  been  watched  with  great  care,  and  every  eflbrl  used  to  insure  the  verbal  accuracy  so  ne- 
cessary to  a work  of  this  nature.  The  whole  is  printed  on  fine  while  paper  ; and,  while  thus  exhi- 
biting in  every  respect  so  great  an  improvement  over  former  issues,  it  is  presented  at  the  original 
exceedingly  low  price. 


A miracle  of  labor  and  industry  in  one  who  has 
written  able  and  voluminous  works  on  nearly  every 
branch  of  medical  science.  There  could  he  no  more 
useful  book  to  the  student  or  practitioner,  in  tlie 
jiresent  advancing  age,  than  one  in  which  would  be 
found,  in  addition  to"^  the  ordinary  meaning  and  deri- 
vation of  medical  terms — so  many  of  which  are  of 
modern  introduction — concise  descriptions  of  their 
explanation  and  employment;  andall  this  and  much 
more  is  contained  in  the  volume  before  us.  It  is 
therefore  almost  as  indispensable  to  the  other  learned 
professions  ns  to  our  own.  In  fact,  to  all  who  may 
have  occasion  to  ascertain  the  meaning  of  any  won! 
helongingto  the  many  branches  of  medicine.  From 
n careful  examination  of  the  present  edition,  we  can 
vouch  for  its  accuracy,  and  for  its  being  brought 
Cjuite  up  to  thedate  of  publication  ; tlia  author  states 
in  liis  preface  that  he  has  added  to  it  about  four  thou- 
sand terms,  which  are  not  to  be  found  in  the  prece- 
ding one.  — Dttblin  Quarterly  Journal  of  Medical 
Sciences. 

On  the  appearance  of  the  last  edition  of  tliis 
valuable  work,  we  directed  tlie  attention  of  our 
readers  to  its  peculiar  merits;  and  we  need  do 
little  more  than  state,  in  reference  to  the  present 
reissue,  that,  notwithstanding  the  large  additions 
previously  made  to  it,  no  fewer  than  four  thou- 
sand terrhs,  not  to  be  found  in  the  preceding  edi- 
tion. are  contained  m the  volume  biTore  us. — 
Sviiiist  it  is  a wonderful  monument  of  its  author’s 
erudition  and  industry,  it  is  also  a work  of  great 
practical  utility,  as  we  can  testify  from  our  own 
e.vperience;  for  we  keep  it  constantly  within  our 
reach,  and  make  very  frequent  reference  to  it, 
nearly  always  finding  in  it  the  information  we  seek. 
— British  and  Foreign  Med.-Chirurg.  Revieiv. 

It  lias  the  rare  merit  that  it  certainly  lias  no  rival 
in  the  English  language  for  accuracy  and  extent 
of  references.  The  terms  generally  include  short 
physiological  and  pathological  descriptions,  so  that, 
as  the  author  justly  oliserves,  the  reader  does  not 
possess  in  this  work  a mere  dictionary,  but  a book, 
which,  while  it  instructs  him  in  medical  etymo- 
logy, furnishes  him  with  a large  amount  of  useful 
information.  The  author’s  labors  have  been  pro- 
perly appreciated  by  his  own  countrymen  ; and  we 


can  only  confirm  their  judgment,  by  recommending 
this  most  useful  volume  to  the  notice  of  our  cisat- 
lantic readers.  No  medical  library  will  be  complete 
without  it. — London  Med.  Gazette. 

It  is  certainly  more  complete  and  comprehensive 
than  any  with  which  we  are  acquainted  in  the 
English  language.  Few,  in  fact,  could  be  found 
better  qualified  than  Dr.  Dunglison  for  the  produc- 
tion of  such  a work.  Learned,  industrious,  per- 
severing, and  accurate,  he  brings  to  the  task  all 
the  peculiar  talents  necessary  for  its  successful 
performance;  while,  at  the  same  time,  his  fami- 
liarity with  the  writings  of  the  ancient  and  modern 

masters  of  our  art,”  renders  him  skilful  to  note 
the  exact  usage  of  the  several  terms  (>f  science, 
and  the  various  modifications  which  medical  term- 
inology has  undergone  with  the  change  of  theo- 
ries or  the  progress  of  improvement.  — American 
Journal  of  the  Medical  Sciences. 

One  of  the  most  complete  ami  copious  known  to 
the  cultivators  of  medical  science. — Boston  Med. 
Journal. 

A most  complete  Medical  Lexicon — certainly  one 
of  the  best  works  of  the  kind  in  the  language.— 
Charleston  Medical  Journal. 

The  most  complete  Medical  Dictionary  in  the 
English  language. — IVesiern  Lancet. 

It  has  not  its  superior,  if  indeed  its  equal,  in  the 
Knglisli  language. — St.  Louis  Medical  and  Surgical 
Journal, 

Familiar  with  nearly  all  the  medical  dictiona- 
ries now  in  print,  we  consider  the  one  before  us 
the  most  complete,  and  an  indispensable  adjunct  to 
every  medical  library. — British  American  Medical 
Jo urnal . 

AVe  repent  our  declaration,  that  this  is  the  best 
Medical  Dictionary  in  the  language. — West.  Lancet. 

The  very  best  Medical  Dictionary  now  extant.— 
Southern  Medical  and  Surgical  Journal. 

The  most  comprehensive  and  best  English  Dic- 
tionary of  medical  terms  extant, — Bujfalo  Medical 
Journal. 


BY  THE  SAME  AUTHOR. 

THE  PRACTICE  OF  IVEDICINE.  A Treatise  on  Special  Pathology  and  The- 

rapeiUics.  Third  Edition.  In  two  large  octavo  volumes,  of  iilleen  hundred  pages. 


Fpon  every  topic  embraced  in  the  work  the  latest 
informati(*n  will  he  found  carefully  posted  up. — 
Medical  Examiner. 

The  student  of  medicine  will  find,  in  these  two 
elegant  volumes,  a mine  of  facts,  a gathering  of 
precepts  and  advice  from  the  world  of  experience, 
that  will  nerve  him  with  courage,  and  faithfully 
direct  him  in  his  efforts  to  relieve  the  physical  suf- 


ferings of  tlie  race. — Boston  Medical  and  Surgical 
Journal. 

It  is  certainly  the  most  complete  treatise  of  which 
we  have  any  knowledge. — Western  Journal  of  Medi- 
cine and  Surgery. 

One  of  tlie  most  elaliorate  treatises  of  the  kind 
we  liave. — Soiilhern  Med.  and  Surg.  Journal. 
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DUNGLISON  (ROBLEY),  M.D., 

Professor  of  Institutes  of  Medicine  in  the  Jefferson  jMedical  College,  Philadelphia. 

HUMAN  PHYSIOLOGY.  Seventh  edition.  Thoroughly  revised  and  exten- 
sively modified  and  enlarged,  with  nearly  five  hundred  illustrations.  In  two  large  and  hand- 
sornely  printed  octavo  volumes,  containing  nearly  1450  pages. 


On  no  previous  revision  of  this  work  has  the  author  bestowed  more  care  than  on  the  present, 
it  having  been  subjected  to  an  entire  scrutiny,  not  only  as  regards  the  important  mailers  of 
which  it  treats,  but  also  the  language  in  which  they  are’  conveyed;  and  on  no  former  occasion 
has  he  felt  as  satisfied  with  his  endeavors  to  have  the  work  on  a level  v/iih  the  existinff  slate  of 


tile  science. 

It  has  long  since  taken  rank  as  one  of  the  medi' 
cal  classics  of  our  language.  To  say  that  it  is  by 
fur  the  best  text-book  of  physiology  ever  published 
in  this  country,  is  but  echoing  the  general  testi- 
mony of  theprofession. — N.  Y.  Journal  of  Medicine. 

There  is  no  single  book  we  would  recommend  to 
the  student  or  physician,  with  greater  confidence 
than  the  present,  because  in  it,  will  be  found  a mir- 
ror of  almost  every  standard  physiological  work  of 
the  day.  We  most  cordially  recommend  the  work 
to  every  member  of  the  profession,  and  no  student 
should  he  without  it.  It  is  the  compietest  work  on 


Physiology  in  the  English  language,  a«d  is  highly 
creditable  to  the  author  and  publishers. — From  the 
Canadian  Medical  Journal. 

The  most  complete  and  satisfactory  system  of 
Physiology  in  the  English  language. — Amer.  Med. 
Journal. 

The  best  work  of  the  kind  in  the  English  lan- 
guage.— Sillunan^s  Journal. 

The  most  full  and  complete  system  of  Physiology 
in  our  language. — 'Western  Lancet. 


BV  THE  SAME  AUTHOR. 

GENERAL  THERAPEUTICS  AND  MATERIA  MEDICA;  adapted  for  a 

Medica.1  Text-book.  Fifth  edition,  much  improved.  With  one  hundred  and  eighty-seven  illus- 
trations. In  two  large  and  handsomely  printed  octavo  vols.,  of  about  1100  pages.  {Nouf  Keady  ^ 

The  new  editions  of  the  Uniled  States  Pharmacopoeia  and  those  of  London  and  Dublin,  have  ren- 
dered necessary  a thorough  revision  of  this  work.  In  accompli>liing  this  the  author  has  spared  no 
pains  in  rendering  it  a complete  exponent  of  all  that  is  new  and  reliable,  both  in  the  departments 
of  Therapeutics  and  Materia  Medica.  The  book  has  thus  been  somewhat  enlarged,  and  a like  im- 
provement will  be  found  in  every  department  of  its  mechanical  e.xecution. 

In  this  work  of  Dr.  Dunglison,  we  recognize  the  ^ As  a text-book  for  students,  for  whom  it  is  par- 
same  untiring  industry  in  the  c<dIection  and  em-  tieulariy  designed,  we  know  of  none  superior  to 
bodying  of  facts  on  the  several  subjects  of  wliich  he  it. — Si.  Louis  Medical  and  Surgical  Journal. 
treats,  that  has  heretofore  distinguished  him,  and  t j-.-  , ^ • .v 

we  eheerfutly  point  to  these  volumes,  as  two  of  the  purports  to  be  a new  edition,  but  it  is  rather 

most  interesting  that  we  know  of.  In  noticing  the  ? book,  so  greatly  has  it  been  improved,  both 
additions  to  this,  the  fourth  edition,  there  is  verv  amount  and  quality  of  the  matter  which  it 

little  in  the  periodical  or  annual  literature  of  the  , contains.  A.  O.  Medical  and  Surgical  Journal. 
profession,  published  in  the  interval  which  has  , i /.  .i  • ^ - 

elapsed  since  the  issue  of  the  first,  that  has  escaped  ® bespeak  for  this  edition,  from  the  profession, 

the  careful  search  of  the  author.  As  a book  for  a"  increase  of  patronage  over  any  of  its  former 
reference,  it  is  mv».\.aMe.— Charleston  Med.  Jour-  >’n  iiccount  of  Us  increased  merit.  — A.  i. 

nal  and  Review.  ; Journal  of  Medicine. 

It  may  he  said  to  be  the  work  now  upon  the  sub-  We  consider  this  work  unequalled. — Boston  Med. 
jects  upon  which  it  treats. — Western  Lancet.  and  Surg.  Journal. 


BY  THE  SAME  AUTHOR. 

NEW  REMEDIES,  WITH  FORMULA  FOR  THEIR  ADMINISTRATION. 

Sixth  edition,  with  extensive  Additions,  in  one  very  large  octavo  volume,  of  over  750  pages. 


One  of  the  most  useful  of  the  author’s  works. — 
Southern  Medical  and  Surgical  Journal. 

Tliis  .well-known  and  standard  book  has  now 
reached  its  sixth  edition,  and  has  been  enlarged  and 
improved  by  tl»e  introducticm  of  all  the  recent  gifts 
to  therapeutics  which  ilie  last  few  years  have  so 
richly  produced,  including  the  anaisthetic  agents, 
&c.  This  elaborate  and  useful  volume  should  be 
found  in  every  medical  library,  for  as  a book  of  re- 
ference, for  pliysi<’ians,  it  is  unsurpassed  by  any 
other  work  in  existence,  and  the  double  index  for 


diseases  and  for  remedies,  will  be  found  greatly  to 
enhance  its  value. — New  York  Med.  Gazette. 

The  great  learning  of  the  author,  and  his  remark- 
able industry  in  pushing  his  researches  into  every 
source  whence  information  is  derivable,  has  enabled 
liim  to  throw  together  an  extensive  mass  of  facts 
and  statements,  "accompanied  by  full  reference  to 
authorities;  whicli  last  feature  renders  the  work 
practically  valuable  to  investigators  who  desire  to 
examine  the  original  papers. — The  American  Journal 
of  Pharmacy. 


DUFTON  (WILLIAM),  M.R.C.S.,  &.c. 

THE  NATURE  AND  TREATMENT  OF  DEAFNESS  AND  DISEASES 

OF  THE  EAR;  and  the  Treatment  of  the  Deaf  and  Dumb.  One  small  12mo.  vol.  pp.  120. 


DURLACHER  (LEWIS). 

A TREATISE  ON  CORNS,  BUNIONS,  THE  DISEASES  OF  NAILS, 

AND  THE  GENERAL  MANAGEMENT  OF  THE  FEET.  In  one  12mo.  volume,  cloth, 
pp.  134. 
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DE  JONGH  (L.  J.),  M,  D.,  &,c. 

THE  THREE  KINDS  OP  COD-LIVER  OIL,  comparatively  considered,  with 

llu’ir  Cliviiiical  and  Tlierapentic  Properties.  Translated,  willi  an  Appendix  and  Cases,  hy 
Edward  Carf.v,  M D,  To  which  is  added  an  article  on  the  subject  from  “ Dunglison  on  New 
Renunhes.”  In  one  small  12mo.  volume,  extra  cloth. 


DAY  (GEORGE  E.),  M.  D. 

A PRACTICAL  TREATISE  ON  THE  DOMESTIC  MANAGEMENT  AND 

.VIOllE  I.MPORTANT  DISE.VSES  OF  ADVANCED  LIFE.  With  an  Appendix  on  a new 
and  snccessfiil  mode  ol  treating;  Lumbaao  and  other  forms  ol' Chronic  Rheumatism.  One  volume, 
octavo,  '2:16  pages. 

ELLIS  (BENJAMIN),  M.D, 

THE  MEDICAL  FORMULARY  : being  a Collection  of  Prescriptions,  derived 

from  tlie  v/ritings  and  practice  of  many  of  the  most  eminent  physicians  of  America  and  Europe. 
Together  with  the  usual  Dietetic -Preparations  and  Antidotes  Ibr  Poisons.  To  which  is  added 
an  Appendix,  on  the  Endcrmic  use  of  Medicines,  and  on  the  use  of  Ether  and  Chloroform.  The 
whole  accompanied  wit li  a few  brief  Pharmaceutic  and  Medical  Observations.  Tenth  edition, 
revised  and  much  extended  by  Robert  P.  Tho.vias,  M.  D.,  Professor  of  Materia  Medica  in  the 
Philadelphia  Collide  of  Pharmacy.  In  one  neat  octavo  volume,  of  two  hundred  and  ninety-six 
pages.  [Now  Ready.) 

This  work  has  received  a very  complete  revision  at  the  hands  of  the  editor,  who  has  made  what- 
I'ver  alterations  and  additions  the  progress  of  medical  and  pharmaceutical  science  has  rendered  ad 
vi-able.  introducing  fully  the  new  remedial  agents,  and  revising  the  whole  by  the  latest  improvements 
of  the  Pharmacopoeia.  To  accommodate  these  additions,  the  size  of  the  page  has  beeti  increased, 
and  the  volume  itself  considerably  enlarged,  while  every  effort  has  been  made  to  secure  the  typo- 
graphical accuracy  which  has  so  long  merited  the  confidence  of  the  profession. 

ERICHSEN  (JOHN). 

Professor  of  Surgery  in  University  College,  London,  &c. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  A Treatise  on  Surgical 

I.N.TURiES,  Diseases,  and  Operations.  In  one  very  large  and  handsome  octavo  volume,  with 
2t)0  illustrations.  {Nearly  Ready.) 


FERGUSSON  (WILLIAM),  F.  R.  S., 

Professor  of  Surgery  in  King's  College,  London,  &e. 


A SYSTEM  OF  PRACTICAL  SURGERY.  Fourth  American,  from  the  third 

and  enlarg'ed  London  ediiion.  In  one  large  and  beanlifully  printed  octavo  volume,  ofabout  seven 
hundred  pages,  with  three  hundred  and  ninety-three  handsome  illustrations.  {Now  Ready.) 


The  innst  important  subjects  in  connection  with 
practical  surgejy  which  have  l>een  more  recently 
brought  under  the  notice  of,  and  discussed  by.  Hie 
surgeons  of  Great  Jintuin.  arc  fully  and  dispassion- 
nr.tdy  consideied  by  Mr.  Fergusson,  and  tliaC  wliich 
wns  before  wanting  bus  now  lieen  supjdied^  so  tliat 
we  can  now  look  upon  it  as  a work  on  practical  sur- 
gery instead  of  one  on  operative  surgery  alone, 
wliicli  many  have  liitherto  considered  it  to  he.  And 
we  think  the  author  has  shown  a wise  discretion  in 
making  the  additions  on  surgical  disease  wliicli  are 
to  he  found  in  the  present  volume,  and  has  very’ 
much  enlianced  its  value ; for,  besides  two  elaliorate 
«:liapters  on  the  diseases  of  hones  and  joints,  which 
were  wanting  before  he  has  headed  each  chief  sec- 
tion of  the  work  by  a general  description  of  the  sur- 
gical disease  and  injury  of  that  region  of  the  body 
which  IS  treated  of  in  eacli,  prii^r  to  entering  into  the 
consideration  of  the  more  special  morbid  conditions 
and  their  treatment.  There  is  also,  as  in  former 
editions,  a sketch  of  the  anatomy  of  particular  re- 
gions. We  nave  now  pointed  out  some  of  the  prin- 
eipal  additions  in  this  work.  There  was  some 
ground  formerly  for  the  complaint  before  alluded  to, 
that  it  dwelt  too  exclusively  on  operative  surgery; 
but  this  defect  is  now  removed,  and  the  book  is  more 
than  ever  adapted  for  the  purposes  of  the  practitioner, 


whether  he  confine.s  himself  more  strictly  to  the 
operative  department,  or  follows  surgery  on  a more 
comprehensive  scale. — Medical  Times  and  Gazette. 

No  work  was  ever  written  which  more  nearly 
comprehended  tlie  necessities  of  the  student  and 
practitioner,  and  was  more  carefully  arranged  to 
that  singlepurpose  than  this. — N.  Y.  Mcd.ayid  Surg. 
Jo urnal . 

The  addition  of  many  new  pages  makes  this  work 
more  tlian  ever  indispensable  to  llie  student  and  prac- 
titioner.— Eanking^s  Ab.^nract,  January,  1853. 

For  the  genera]  practitioner,  who  does  not  make 
a specialty  of  surgery,  it  is  certainly  invaluable. 
The  style  is  concise,  pointed,  and  clear.  Tlie  de- 
scriptions of  the  various  operations, are  concentrated 
and  accurate,  so  that  in  cases  of  emergency’,  the 
principles  of  the  most  ditFicuit  operations  may  be 
obtained  by  a reference  of  a few  moments  to  its 
pages. — Western  Lancet. 

Among  the  numerous  works  upon  surgery  pub- 
lished of  late  years,  we  know  of  none  we  value 
more  highly  than  the  one  before  us.  It  is  perhaps 
the  very  best  we  have  for  a text-book  and  for  ordi- 
nary refercMico,  being  concise  and  eminently  practi- 
cal.— Suutkern  Med.  and  burg.  Journal, 


FRICK  (CHARLES),  M.  D. 

RENAL  AFFECTIONS;  tlieir  Diagnosis  and  Pathology.  With  illustrations. 

One  volume,  royal  12mo.,  extra  cloth. 


GUTH  RIE  (G.  J.),  F.  R.  S.,  &c. 

THE  ANATOMY  OF  THE  P>LADDER  AND  URETHRA,  and  the  Treat- 

ment ol'lhe  Ob.structions  to  which  those  Passages  are  liable.  In  one  volume,  octavo,  150  pages. 
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FOWNES  (GEORGE),  PH.  D.,  &^c. 

ELEMENTARY  CHEMISTRY ; Theoretical  and  Practical.  With  iiunierons 

illustrations  A new  American,  from  the  last  and  ^evi^ed  London  edition.  Edited,  with  Addi- 
tions, by  Robert  Bridges,  M.  D.  In  one  large  royal  12mo.  \^olume,  of  over  550  pages,  with  181 
wood-cuts,  sheep,  or  extra  cloth.  {Just  Ready.) 

The  lamented  death  of  the  author  has  caused  the  rev'ision  of  this  edition  to  pass  into  the  hands  of 
those  distmguished  chemists,  H.  Bence  Jones  and  A.  W.  Hoffman,  who  have  fully  sustained  its 
reputation  by  the  additions  which  they  have  made,  more  especially  in  the  portion  devoted  to  Organic 
(chemistry,  considerably  increasing  the  size  of  the  volume.  This  labor  has  been  so  thorouglilv 
performed,  that  the  American  Editor  has  found  but  little  to  add,  his  notes  consisting  ohietiv  of  sucii 
matters  as  the  rapid  advance  of  the  science  has  rendered  necessary,  or  of  investigations  which  had 
apparently  been  overlooked  by  the  author’s  friends. 

The  volume  is  therefore  again  presented  as  an  exponent  of  the  most  advanced  slate  of  chemical 
science,  and  as  not  unworthy  a continuation  of  the  marked  favor  which  it  has  received  as  an  ele- 
mentary text-book. 


The  work  of  Dr.  Fownes  has  long  been  before 
the  public,  and  its  merits  have  been  fully  appreci- 
ated as  the  best  text-book  on  chemistry  now  in 
existence.  We  do  not,  of  course,  place  it  in  a rank 
superior  to  the  works  of  Brande,  Graham,  Turner, 
Gregory,  or  Gmelin,  but  we  say  that,  as  a work 
for  students,  it  is  preferable  to  any  of  them. — Lon- 
don Journal  of  Medicine. 

A work  well  adapted  to  the  wants  of  the  student. 
It  is  an  excellent  exposition  of  the  chief  doctrines 
and  facts  of  modern  cliemistry.  The  size  of  the.  work, 
and  still  more  the  condensed  yet  perspicuous  style 
in  whicli  it  is  written,  absolve  it  from  the  charges 
very  properly  urged  against  most  manuals  termed 


popular,  viz.:  of  omitting  details  of  indispensable 
importance,  of  avoiding  technical  difficulties,  in- 
stead of  explaining  them,  and  of  treating  subjects 
of  high  scientific  intercut  in  an  unscientific  way. — 
Edinburgh,  Monthly  Journal  of  Medical  Science. 

The  rapid  sale  of  this  Manual  evinces  its  adapta- 
tion to  the  wants  of  the  student  of  chemistry,  whilst 
the  well-known  merits  of  its  lamented  author  have 
constituted  a guarantee  for  its  value,  as  a faithful 
exposition  of  the  general  principles  and  most  im- 
portant facts  of  the  science  to  which  it  professes  to 
be  an  introduction. — British  and  Foreign  Medico- 
Chiturgical  Review. 


GRAHAM  (THOMAS),  F.  R.S., 

Professor  of  Chemistry  in  University  College,  London,  &c. 

THE  ELEMENTS  OF  CHEMISTRY.  Including  the  application  of  the  Science 

to  the  Arts.  With  numerous  illustrations.  With  Notes  and  Additions,  by  Robert  Bridges. 
M.  D.,  &c.  &c.  Second  American,  from  the  second  and  enlarged  London  edition 
PART  I.  {Lately  Issued)  large  8vo.,  430  pages,  185  illustrations. 

PART  II.  {Preparing)  to  match. 

The  great  changes  which  the  science  of  chemistry  has  undergone  within  the  last  few  years,  ren- 
der a new  edition  of  a treatise  like  the  present,  almost  a new  work.  The  author  has  devoted 
.several  years  to  the  revision  of  his  treatise,  and  has  endeavored  to  embody  in  it  every  fact  and 
iiiierence  of  importance  which  has  been  observed  and  recorded  by  the  great  body  of  chemical 
investigators  who  are  so  rapidly  changing  the  face  of  the  science.  In  this  manner  the  work  has 
been  greatly  increased  in  size,  and  the  number  of  illustrations  doubled  ; while  the  labors  of  the  editor 
have  been  directed  towards  the  introduction  of  such  matter.s  as  have  escaped  the  attention  .of  the 
author,  or  as  have  arisen  since  the  publication  of  the  first  portion  of  this  edition  in  London,  in  18-50. 
Printed  in  handsome  style,  and  at  a very  low  price,  it  is  therefore  confidentl)^  presented  to  the  pro- 
fession and  the  student  as  a very  complete  and  thorough  text-book  of  this  important  subject. 


GROSS  (SAMUEL  D,),  M.  D., 

Professor  of  Surgery  in  the  Louisville  Medicul  Institute,  &e. 

A PRACTICAL  TREATISE  ON  THE  DISEASES  AND  INJURIES  OF 

THE  URINARY  ORGANS.  In  one  large  and  beaulifullv  printed  oclavo  volume,  of  over  seven 


hundred  pages.  With  numerous  illustrations. 

A volume  replete  with  truths  arul  principles  of  the 
utmost  value  in  the  investigation  of  these  diseases. — 
American  Medical  Journal. 

Dr.  Gr-»ss  has  brought  all  his  learning,  experi- 
ence, tact,  and  Judgment  to  the  task,  and  has  pro- 
duced a work  wortljy  of  his  high  reputation.  We 
feel  perfectly  safe  in  recommending  it  to  our  read- 
ers as  a monograph  unequalled  in  interest  and 
practical  value  by  any  other  on  the  subject  in  our 
language;  and  we  cannot  help  saying,  that  we  es- 
teem it  a matter  of  just  pride,  that  another  work 
so  creditable  to  our  country  has  been  contributed 
to  our  medicul  literature  by  a Western  physician. 
— The  Western  Journal  of  Medicine  and  Surgery. 

We  regret  that  our  limits  preclude  such  a notice 
as  this  valuable  contribution  to  our  American 
Medical  Literature  merits.  We  have  only  room 
to  say  that  the  author  deserves  the  thanks  of  tlie 
profession  for  this  elaborate  production;  whicli 
cannot  fail  to  augment  the  exalted  reputation  ac- 
quired by  his  former  works,  for  which  he  has  been 
honored  at  home  and  abroad. — N.  Y.  Med  Gazette. 

Whoever  will  peruse  the  vast  amount  of  valuable 
practical  information  it  contains,  and  whicli  we 
have  been  unable  even  to  notice,  will,  we  think, 
agree  with  us,  that  there  is  no  work  in  the  English 
language  which  can  make  any  just  pretensions  to 
be  its  equal.  Secure  in  the  esteem  and  confidence 
of  the  profession  in  this  country,  at  least,  its  distin- 


guished autlior  will  doubtless  receive  their  warmest 
congratulations  that  he  lias  succeeded  in  producing 
a treatise  so  creditable  to  liimself,  and.  as  we  hum- 
bly believe,  to  American  surgical  literature. — N.  Y. 
Journal  of  Medicine.  ~ 

It  has  remained  for  an  American  writer  to  wipe 
away  this  reproacJi ; and  so  completely  has  the  task 
been  fulfilled,  that  we  venture  to  predict  for  Dr. 
Gross’s  treatise  a permanent  place  in  the  literature 
of  surgery,  worthy  to  rank  with  the  best  works  of 
the  present  age.  Not  merely  is  the  matter  good, 
but  fhe  getting  up  of  the  volume  is  most  creditable 
to  transatlantic  enterprise;  the  paper  and  print 
would  do  credit  to  a first-rate  London  establishment ; 
and  the  numerous  wood-cuts  wliich  illustrate  it,  de- 
monstrate that  America  is  inakinsr  rapid  advances  in 
this  department  of  art.  We  have,  indeed,  unfeigned 
pleasure  in  cimgratulating  all  concerned  in  this  pub- 
lication, on  the  result  of  their  labours;  and  expe- 
rience a feeling  something  like  whatanimates  a long, 
expectant  husbandman,  who,  oftentimes  disappointed 
by  the  produce  of  a favorite  field,  is  at  last  agree- 
ably surprised  by  a stately  crop  which  may  liear 
comparison  with  any  of  its  former  riv’als.  The 
grounds  of  our  high  appreciation  of  the  work  will 
be  obvious  as  we  proceed;  and  we  doubt  not  tlint 
the  present  facilities  for  obtaining  American  books 
will  induce  many  of  our  readers  to  verify  our  re- 
commendation by  their  own  perusal  of  it. — British 
and  Foreign  Medico-Chiriirgical  Review. 
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BLANCHARD  & LEA’S  MEDICAL 


GRIFFITH  (JOHN  WILLIAM),  M.  D.,  &.C. 

A rrvACTTCAL  MANUAL  ON  THE  BLOOD  AND  SECRETIONS  OP 

THE  HUMAN  BODY.  Royal  32mo.,  ivith  plates.  (See  “ Manuals  on  Blood  and  Urine. ”) 


GLUGE  (GOTTLIEB),  M.D., 

Frofcssor  of  Physiology  anti  Pathological  Anatomy  in  Che  University  of  Brussels,  Ac. 


AN  ATLAS  OP  PATIIOLOOTCAL  HISTOLOGY.  Tran.>^latecl,  with  Notes 

and  Addnjons,  ?>y  Joseph  Leidy,  M.  D.,  Professor  of  Anatomy  in  the  University  of  Pennsylva- 
nia. In  one  volume,  very  large  imperial  quarto,  with  three  hundred  and  twenty  %ures,  plain 
and  colored,  on  twelve  eoppcu-plates. 


We  are  giad  to  sec  this  excellent  work  of  G)uge 
Iranslated  into  Engtish  by  so  competent  a hand,  and 
pnt  within  the  reach  of  the  profession  in  this  conn- 
ivy.  The  history  of  the  development  and  changes  of 
the  elements  of  pathological  tissues,  has  become 
now  a necessary  introduction  to  the  study  of  morliid 
anatomy.  )t  can  no  longer  be  looked  upon  as  merely 
accessory.  Bearing  the  same  relation  to  it  as  does 
normal  lilstology  to  normal  anatomy,  it  appears  to 
as  to  be  of  srfH  htglier  importance,  since  it  has  a 
closer  and  more  direct  bearing  upon  practical  medi- 
cine. Whatever  makes  our  Knowledge  of  diseased 
structure  clearer,  must  throw  light  also  upon  the 
j)lan  of  cure,  and  show  us,  too,  in  many  instances, 
•vhereacure  is  impossible.  This  being,  as  far  as 
we  know,  tlie  only  work  in  which  pathological  his- 
tology is  separately  treated  of  in  a comprehensive 
manner,  it  will,  we  think,  for  this  reason,  be  of  infi- 


nite service  to  those  who  desire  to  investigate  the 
subject  systematically , and  who  have  felt  the  diffi- 
culty of  arranging  in  their  mind  the  unconnected 
observations  of  a great  number  of  authors.  The 
development,  of  t?»e  morbid  tissues,  and  the  formation 
of  abnormal  prirducts,  may  now  be  followed  and 
studied  with  the  same  e;ise  and  satisfaction  as  the 
best  .arranged  system  of  physiology.  — Awierfrnw 
Med.  Journal. 

Professor  Giuge’s  work  will  be  found  a very  valu- 
able addition  to  tlie  micrologist^s  collection.  It 
contains,  in  the  compass  of  one  volume,  a concise 
description  and  well-executed  illustrations  of  the 
elements  to  be  observed  under  the  microscope  in  the 
principal  pathological  lesions. — Dublin  Quarterly 
Journal  of  Medical  Science. 


GRIFFITH  (ROBERT  E.),  D.,  &c. 

A UNIVERSAL  FORMULARY,  coutaining  the  methods  of  Preparing  and  Ad- 

ministering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists. la  one  large  octavo  volume,  of  5(38  pages,  double  columns. 


Dr.  Griffith's  Formulary  is  worthy  of  recommen- 
dation, not  only  on  account  of  the  care  which  has 
been  bestowed  on  it  by  its  estimable  author,  but  for 
its  general  accuracy,  and  the  richness  of  its  details. 
— Medical  Examiner. 

Most  cordially  we  recommend  this  Universal 
Formulary,  not  forgetting  its  adaptation  to  drug- 
gistsjind  apothecaries,  who  would  find  themselves 
vastly  improved  by  a familiar  acquaintance  with 
tiiis  every-day  book  of  medicine. — The  Boston  Med. 
mid  Suri'.  Journal. 

A very  useful  work,  and  a most  complete  compen- 
dium on  The  subject  of  materia  medica.  We  know 
"f  no  work  in  our  language,  or  any  otlier,  so  com- 
preliensive  in  all  its  details. — Lojidon  Lancet. 


Pre-eminent  among  the  best  and  most  useful  com- 
pilations of  the  present  day  will  be  found  the  Avork 
before  us,  which  can  liave  been  produced  only  at  a 
very  great  cost  of  thought  and  labor.  A short  de- 
scription will  suffice  to  shoAv  that  we  do  not  put 
too  high  an  estimate  on  this  work.  We  are  not  cog- 
nizant of  the  existence  of  a parallel  work.  Its  value 
will  be  apparent  to  our  readers  from  the  sketch  of 
its  contents  above  given.  We  strongly  recommend 
it  to  all  who  are  engaged  either  in  practical  medi- 
cine, or  more  exclusively  with  its  literature. — Loud. 
Med.  Gazette. 

A va)ual)le  acquisition  to  the  medica)  practitioner, 
and  a useful  bonk  of  reference  to  the  apothecary  on 
numerous  occasions. — Amer.  Journal  of  Pharmacy. 


BY  THE  SAME  AUTHOR. 

MEDICAL  BOTANY ; or,  a Description  of  all  the  more  important  Plants  used 


in  Medicine,  and  of  their  Properties,  Uses,  ani 
volume,  of  704  pages,  handsomely  printed,  wit’ 

One  of  the  greatest  acquisitions  to  American  medi- 
cal literature.  It  should  l)y  all  means  be  introduced, 
nt  the.  very  earliest  period,  into  our  medical  schools, 
and  occupy  a i)lace  in  the  library  of  every  pliysician 
in  the  land. — South-ivestern  Medical  Advocate. 

Admirably  calculated  for  the  pliysician  and  stu- 
dent— we  have  seen  no  work  which  promises 
greater  auvantages  to  tlie  profession. — N.  O.  Med. 
and  Surg.  Journal. 


1 Modes  of  Administration.  In  one  large  octavo 
nearly  350  illustrations  on  wood. 

One  of  the  few  l)ooks  which  supjily  a positive  de- 
ficiency in  our  medical  literature. — Western  Lancet. 

We  hope  the  day  is  not  distant  when  this  work 
will  not  only  be  a text-l)Ook  in  every  medical  school 
and  college  in  the  Union,  but  find  a place  in  tlie  li- 
brary of  every  private  pracLitioner. — N.  Y.  Journal 
of  Medicine. 


GREGORY  (WILLIAM),  F.  R.  S.  E., 

Professor  of  Chemistry  in  the  University  of  Edinburgh,  &c. 

LETTERS  TO  A CANDID  INQUIRER  ON  ANIMAL  MAGNETISM. 

Descripiion  ami  Analyf^is  of  the  Phenomena.  Deiails  of  Facts  ami  Cases.  In  one  neat  volume, 
royal  12mo.,  extra  cloth. 


GARDNER  (D.  PEREIRA),  M.  D. 

MEDICAL  CHEMIST  It Y,  for  the  use  of  Students  and  the  Profes.sion ; being  a 

Manual  o(  the  Science,  with  its  Applications  to  Toxicology,  Physiology,  Therapeutics,  Hygiene, 
&c.  In  one  handsome  royal  I'Jrao.  volume,  with  illustrations. 
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HASSE  (C.  E.),  M.  D. 

AN  ANATOMICAL  DESCRIPTION  OF  THE  DISEASES  OF  RESPIRA- 

TION AND  CIRCULATION.  Translated  and  Edited  by  Swausu.  In  one  volume,  octavo. 


HARRISON  (JOHN),  M.  D. 

AN  ESSxVY  TOWARDS  A CORRECT  THEORY  OF  THE  NERYOUS 

SYSTEM.  In  one  octavo  volume,  292  pages. 


HUNTER  (JOHN). 

TREATISE  ON  THE  VENEREAL  DISEASE.  With  copious  Additions,  bj 

Dk.  Ph.  Ricord,  Surgeon  to  the  Venereal  Hospital  of  Paris.  Edited,  with  additional  Notes,  by 

F.  J.  Bumstead,  M.  D.  In  one  octavo  volume,  with  plates  {JSfow  Ready.) 

From  the  Translator’s  Preface. 

“ The  school,  of  which  M.  Ricord  is  the  head,  has,  by  its  adherence  to  some  of  the  most  import- 
ant views  of  the  immortal  Hunter,  and  more  particularly  by  its  adoption  of  Hunter’s  division  of 
constitutional  syphilis  into  two  periods,  and  of  his  belief  in  the  non-contagiousness  of  secondary 
symptoms,  acquired  for  itself  the  name  of  Hunterian.  It  is  not  without  reason,  therefore,  that  the 
names  of  these  two  distinguished  authors,  though  separated  by  more  than  half  a century,  appear 
conjointly  on  the  title-page  of  this  volume. 

“ M.  Ricord’s  annotations  to  Hunter's  Treatise  on  the  Venereal  Disease  were  first  published  at 
Paris,  in  1810,  in  connection  with  Dr.  G.  Richelot’s  translation  of  the  work,  including  the  contribu- 
tions of  Sir  Everard  Home  and  Mr.  Babington.  In  a second  edition,  which  has  recently  appeared, 
M.  Ricord  has  thoroughly  revised  his  part  of  the  work,  bringing  it  up  to  the  knowledge  of  the 
present  day,  and  so  materially  increasing  it  that  it  now  constitutes  full  one-third  of  the  volume. 

“ This  publication  has  been  received  with  great  favor  by  the  French,  both  because  it  has  placed 
within  their  reach  an  important  work  of  Hunter,  and  also  because  it  is  the  only  recent  practical 
work  which  M.  Ricord  has  published,  no  edition  of  his  Traite  des  Maladies  Veneriennes  having 
appeared  for  the  last  fifteen  years.” 

Besides  the  translation  of  M Ricord’s  Notes,  Dr.  Bumstead  has  added  such  further  remarks  as 
appeared  necessary  to  render  the  work  a complete  and  systematic  exponent  of  the  most  recent  views 
on  this  important  subject.  As  a thorough  and  practical  work,  combining  the  distinguished  names 
ol  Ricord  and  Hunter,  it  is  therefore  presented  as  possessing jispccial  claims  to  the  notice  and  con- 
fidence of  the  profession. 

Also,  HUNTER’S  COMPLETE  WORKS,  wfitli  Memoir,  Notes,  Jcc.  &c.  In  four  neat  octavo 

volumes,  with  plates. 


HORNER  (WILLIAM  E.),  M.  D., 

Professor  of  Anatomy  in  the  University  of  Pennsylvania. 

SPECIAL  ANATOMY  AND  HISTOLOGY.  Eighth  edition.  Extensively 

revised  and  modified.  In  two  large  octavo  volumes,  of  more  than  one  thousand  pages,  hand- 
somely printed,  with  over  three  hundred  illustrations. 

This  work  has  enjoyed  a thorough  and  laborious  revision  on  the  part  of  the  author,  with  the 
view  of  bringing  it  fully  up  to  the  existing  state  of  knowledge  on  the  subject  of  general  and  special 
anatomy.  To  adapt  it  more  perfectly  to  the  wants  of  the  student,  he  has  introduced  a large  number 
of  additional  wood-engravings,  illustrative  of  the  objects  described,  while  the  publishers  have  en- 
deavored to  render  the  mechanical  execution  of  the  work  worthy  of  the  extended  reputation  which 
it  has  acquired.  The  demand  which  has  carried  it  to  an  EIGHTH  EDITION  is  a sullicient  evi- 
dence of  the  value  of  tlie  work,  and  of  its  adaptation  to  the  wants  of  the  student  and  professional 
reader. 


HOBLYN  (RICHARD  D.),  A.  M. 

A DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  Revised,  with  numerous  Additions,  from  the  second  London 
edition,  by  Isaac  Hays,  M.  D.,  &c.  In  one  large  royal  12mo.  volume,  of  four  hundred  and  two 
pages,  double  columns. 

HOPE  (J.),  M.  D.,  F.  R.  S.,  &c. 

A TREATISE  ON  THE  DISEASES  OF  THE  HEART  AND  GREAT 

VESSELS.  Edited  by  Pe.nnock.  In  one  volume,  octavo,  with  plates,  572  pages. 


HERSCHEL  (SIR  JOHN  F.  W.),  F.  R.  S.,  &,c. 

OUTLINES  OF  ASTR0N03IY.  New  American,  from  the  third  London  edition. 

In  one  neat  volume,  crown  octavo,  with  six  plates  and  numerous  wood-cuts.  {Just  Issued.) 


JOHNSTON  (ALEXANDER  KEITH),  F.  R.  S.,  &.C. 

THE  PHYSICAL  ATLAS  OF  NATURAL  PHENOMENA.  For  the  use  of 

Colleges,  Academies,  and  Families.  In  one  large  volume,  imperial  quarto,  handsomely  and 
strongly  bound,  with  twenty-six  Plates,  engraved  and  colored  in  the  best  style.  Together  with 
112  pages  of  descriptive  letter-press,  and  a very  copious  Index. 


IS 


BLANCHARD  & LEA’S  MEDICAL 


JONES  CT.  WHARTON),  F.  R.  S.,  8lc, 

THE  PRINCIPLES  AND  PRACTICE  OF  OPHTHALMIC  MEDICINE 

AND  SURGERY.  Edited  by  Isaac  Hays,  M.  D.,  &c.  In  one  very  neat  volume,  large  royal 
l-2mo.,  of  5’2D  pages,  with  four  plates,  plain  or  colored,  and  ninety-eight  wood-cuts. 


tVe  are  confident  that  the  reader  will  find,  on 
j^emsal,  that  the  execution  of  tlie  work  amply  fulfils 
the  pminise  of  the  preface,  and  sustains,  in  eve.ry 
])ointtiie  already  high  reputation  of  the  author  as 
an  ophthnlmie  surgeon  as  well  as  a physiologist 
and  pathologist.  The  hook  is  evidently  the  result 
oi  mucli  labor  and  research,  and  has  been  written 
with  tlie  greatest  care  and  attention;  it  possesses 
that  best  quality  whicli  a general  work,  like  a sys- 
tem or  manual  can  show,  viz. : thequality  of  having 
all  tlie  materials  whencesoever  derived,  so  thorougli- 
ly  wrought  u)i,  and  digested  in  tlie  author's  mind, 
as  to  come  forth  with  tlie  freshness  and  impressive- 
ness of  niyoriginal  production.  We  regret  that  we 
linve  received  the  Imok  at  so  late  a period  as  pre- 
cludes our  giving  inure  than  a mere  notice  of  it,  as, 


although  essentially  and  necessarily  a compilation,  it 
contains  many  things  which  we  should  be  glad  t<> 
reproduce  in  dur  pages  whether  in  the  shape  of  new 
pathological  views,  of  old  errors  corrected,  or  of 
sound  principles  of  practice  in  doubtful  cases  clearly 
laid  down.  But  we  dare  say  most  of  our  readers 
will  shortly  have  an  opportunity  of  seeing  these  in 
their  original  locality,  as  we  entertain  little  doulu 
that  this  book  will  become  what  its  author  hoped  it 
might  become,  a manual  for  daily  reference  and 
consultation  by  the  student  and  the  general  practi- 
tioner. The  work  is  marked  by  that  correctness, 
clearness,  and  precisian  of  style  which  distinguish 
all  the  productions  of  the  learned  author. — British 
and  Foreign  Medical  Review. 


JONES  (C.  HANDFIELD),  F.  R.  S.,  &.  EDWARD  H,  SIEVEKING.M.D. 

A MANUAL  OF  PATHOLOGICAL  ANATOMY.  With  numerous  engravings 

on  wood.  Ill  one  handsome  volume.  {Preimring.) 


KIRKES  (WILLIAM  SENHOUSE),  M.  D., 

Demonstrator  of  Morbid  Anatomy  at  St.  Bartholomew’s  Hospital,  «Scc.;  and 

JAMES  PAGET,  F.  R.  S., 

Lecturer  on  Gen’eral  Anatomy  and  Physiology  in  St.  Bartholomew’s  Hospital. 

A MANUAL  OP  PHYSIOLOGY.  Second  American,  from  the  second  and 

improved  London  edition.  With  one  hundred  and  sixty-five  illustrations.  In  one  large  and 
handsome  royal  12nio.  volume,  pp.  550.  [Just  Issued.) 


In  the  present  edition,  the  Manual  of  Pliysiology 
lias  been  brougltt  up  to  the  actual  condition  of  the 
science,  and  fully  sustains  the  reputation  which  it 
has  already  so  deservedly  attained.  We  consider 
the  work  of  MM.  Kirkes  and  Paget  to  constitute  one 
ot  tlie  very  best  handbooks  of  Physiology  we  {lossess 
— presenting  just  such  an  outline  of  the  science,  com- 
jH'ising  an  account  of  its  leading  facts  and  generally 
admitted  principles,  as  the  student  requires  during 
his  nltendance  upon  a course  of  lectures,  or  for  re- 
ference whilst  preparingfor  examination.  The  text 
is  fully  and  ably  illustrated  bv  a series  of  very  supe- 
rior wood-engravings,  by  which  a comprehension  of 
some  ol  the  more  intricate  of  tlie  subjects  treated  of 
is  greatly  facilitated. — Am.  Medical  Journal . 

We  need  only  say,  that,  without  entering  into  dis- 
cussions of  unsettled  questions,  it  contains  all  the 
recent  improvements  in  this  department  of  medical 
science.  For  the  student  Iieginning  this  study,  and 
the  practitioner  who  lias  but  leisure  to  refresh  his 
nieiiiory,  this  book  is  invaluable,  as  it  contains  all  ' 


that  it  is  important  to  know,  without  special  details, 
which  are  read  with  interest  only  by  those  who 
would  make  a specialty,  or  desire  to  possess  a criti- 
cal knowledge  of  the  subject. — Charleston  Medical 
Journal. 

One  of  the  best  treatises  that  can  be  put  into  the 
hands  of  the  student. — Londoii  Medical  Gazette. 

The  general  favor  with  which  the  first  edition  of 
this  work  was  received,  and  its  adoption  as  a favor- 
ite text-book  by  many  of  our  colleges,  will  insure  a 
large  circulation  to  this  improved  edition.  It  will 
fully  meet  the  wants  of  the  student.  — Southern 
Med.  and  Surg.  Journal. 

Particularly  adapted  to  those  who  desire  to  pos- 
sess a concise  digest  of  the  facts  of  Human  Physi- 
ology.— British  and  Foreign  Med.-Chirurg.  Review. 

We  conscientiously  recommend  it  as  an  admira- 
ble “ Handbook  of  Plij'siology.” — London  Journal 
of  Medicine. 


KNAPP  (F.),  PH.  D.,  8lc. 

TECHNOLOGY;  or,  Chemistry  applied  to  the  Arts  and  to  Manufactures.  Edited, 

with  niimei'oiis  Notes  am]  Additions,  by  Dr.  Edmund  Ronauds  and  Dr.  Thomas  Richardson. 
First  American  edition,  with  Notes  and  Additions,  by  Prof.  Walter  R.  Johnson.  In  two  baiul- 
some  octavo  volumes,  printed  and  illustrated  in  the  highest  style  of  art,  with  about  five  hundred 
wood-engravings. 


LEHMANN. 

PHYSIOLOGICAL  CHEMISTRY.  Translated  by  George  E.  Hay,  M.  D. 

In  one  very  large  octavo  volume.  [Preparing.) 


lee  (ROBERT),  M.  D.,  F.  R.  S.,  8iC. 

CLINICAL  MIHWIFEIIY ; comprising  the  Histories  of  Five  Hundred  and 

Furly-(ive  Oases  of  Diinciih,  Preternatural,  and  Complicated  Labor,  with  Commentaries.  From 
tiie  second  London  edition.  In  one  royal  12mo.  volume,  extra  cloth,  of  238  pages. 


LA  ROCHE  (R.),  M.  D.,  8lc. 

PNEUMONIA  AND  AUTUMNAL  FEVERS  IN  THETE  RELATION  TO 

MALARIA.  Ill  one  handsome  octavo  volume,  of  about  4.50  pages.  [Nearly  Ready.) 
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LAWRENCE  (W.),  F.  R.  S.,  See. 

A TREATISE  ON  DISEASES  OF  THE  EYE.  Third  American  edition, 

much  improved  and  enlarged.  With  over  two  hundred  illustrations.  By  Isaac  Hays,  M.  D., 
Surgeon  to  Wills  Hospital,  Philadelphia,  &c.  In  one  very  large  and  handsome  octavo  volume, 
of’ about  nine  hundred  pages.  (Jzist  Ready.) 

This  work,  by  far  the  largest  and  most  comprehensive  on  the  subject  within  reach  of  the  profes- 
sion in  this  country,  has  received  an  entire  revision  on  the  part  of  the  editor.  Brought  up  in  this 
manner  to  the  most  advanced  state  of  science,  and  presenting  an  equal  improvement  over  its  prede- 
cessors as  regards  mechanical  execution,  it  is  confidently  presented  as  worthy  of  the  extended  rejm- 
lation  which  it  has  hitherto  enjoyed. 

BY  THE  SAME  AUTHOR. 

A TREATISE  ON  RUPTURES  •,  from  the  fifth  London  edition.  In  one  octavo 

volume,  sheep,  480  pages. 


LEIDY  (JOSEPH),  M.  D. 

Professor  of  Anatomy  in  the  University  of  Pennsylvania,  &c. 

ATLAS  OF  PATHOLOGICAL  HISTOLOGY.  By  Gottlieb  Gluge,  M.  D. 

Translated  from  the  German,  with  Additions,  by  Joseph  Leidy,  M.  D , Professor  of  Anatomy 
m the  University  of  Pennsylvania.  In  one  voL,  large  imperial  quarto,  with  320  figures,  plain 
and  colored,  on  twelve  plates. 


by  the  SAME  AUTHOR. 

HUMAN  ANATOMY.  By  Jones  Quain,  M D.  From  the  fifth  London  edition. 

Edited  by  Richard  Quaix,  F.  R.  S.,  and  William  Shaepey,  M.  D.,  F.R.  S.,  Professors  of 
Anatomy  and  Physiology,  in  University  College,  London.  Revised,  with  Notes  and  Additions, 
by  Joseph  Leidy,  M.  D.,  Professor  of  Anatomy  in  the  Universitv  of  Pennsylvania.  Complete  in 
two  large  8vo.  vols.  of  about  1300  pages,  beautifully  illustrated  witli  over  500  engravings  on  wood. 


LISTON  (ROBERT),  F.  R.  S.,  &c. 

LECTURES  Oi^  THE  OPERATIONS  OF  SURGERY,  and  on  Diseases  and 

Accidents  requiring  Operations.  Edited,  with  numerous  Additions  and  Alterations,  by  T.  D. 
Mutter,  M.  D.  In  one  large  and  handsome  octavo  volume,  of  566  pages,  with  216  wood-cuts. 


We  can  only  sny,  in  conclusion,  that  Liston’s 
liCctures,  with  Mutter’s  additions,  should  be  in 
every  surgeon’s  library,  and  in  ever^^  student's 
band,  who  wishes  to  post  up  his  surgical  knowledge 
to  the  present  moment. — N.  Y.  Journ.  of  Medicine. 


It  is  a compendium  of  the  modern  practice  of  Sur- 
gery as  complete  and  accurate  as  any  treatise  of 
similar  dimensions  in  the  English  language. — lV€5i- 
ern  Lancet. 


LALLEMAND  (M.). 

THE  CAUSES,  SYMPTOMS,  AND  TREAT3IENT  OF  SPERMATOR- 

RHCEA.  Translated  and  edited  by  Henry  J.  McDougal.  In  one  volume,  octavo,  320  pages. 
Second  American  edition.  {Now  Ready.) 


LARDNER  (DIONYSIUS),  D.  C.  L.,  &c. 

HANDBOOKS  OF  NATURAL  PHILOSOPHY  AND  ASTRONOMY. 

First  Course,  containing  Mechanics,  Hydrostatics,  Hydraulics,  Pneumatics,  Sound  and  Optics. 
In  one  large  royal  12mo.  volume,  of  750  pages,  with  424  wood-cuts.  Second  Course,  containing 
Heat,  Electricity,  Magnetism,  and  Galvanism,  one  volume,  large  royal  12mo.,  of  450  pages,  with 
250  illustrations.  Third  Course  ( rcaY?/),  will  contain  Meteorology  and  A^trono'iny,  with 
numerous  steel-plates  and  wood-cuts.  Revised,  with  numerous  Additions,  by  the  American’edilor. 

The  work  furnishes  a very  clear  and  satisfactory  | factory  manner  the  information  they  desire.— r/ie 
account  of  our  knowledge  in  the  important  depart-  I Virginia  Mtd.  and  Surg.  Journal. 
merit,  of  science  of  which  it  treats.  Although  the 
medical  schools  of  this  country  do  not  include  the 
stu’dy  of  physics  in  their  course  of  instruction,  yet 
no  student  or  practitioner  should  be  ignorant  of  its 
laws.  Besides  being  of  constant  application  in  prac- 
tice, such  knowledge  is  of  inestimable  utility  in  fa- 
cilitating the  study  of  other  branches  of  science.  To 
students,  then,  and  to  those  who,  having  already  en- 
tered upon  the  active  pursuits  of  business,  are  desir- 
ous to  sustain  and  improve  their  knowledge  of  the 
general  truths  of  natural  philosophy,  we  can  recom- 
mend this  work  as  supplying  in  a clear  and  satis 


The  present  treatise  is  a most  complete  digest  of 
all  that  has  been  developed  in  relation  to  the  great 
forces  of  nature.  Heat,  Magnetism,  and  Klectricity. 
Their  laws  are  elucidated  in  a manner  both  pleasing 
and  familiar,  and  at  the  same  time  perJcctly  intelli- 
gil)le  to  rlie  student.  The  illustrations  are  suffi- 
ciently numerous  and  appropriate,  and  altogether 
we  can  cordially  recommend  the  work  as  well-de- 
serving the  notice  both  of  the  practising  physician 
and  the  student  of  medicine. — The  Med.  Examiner . 
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MEIGS  (CHARLES  D.),  M.  D., 

Professor  of  Obstetrics,  &c.,  iu  the  Jefferson  Medical  College,  Philadelphia. 


OBSTETRICS : THE  SCIENCE  AND  THE  ART.  Second  edition,  revised 

iiiul  improved.  With  one  hundred  and  tliirly-one  illuslrations.  In  one  beaulifiilly  printed  octavo 
volume,  of  seven  hundred  and  fifty-two  large  pages.  {Lately  Published.) 

The  rapid  demand  for  a second  edition  of  this  work  is  a sufficient  evidence  that  it  has  supplied 
n desideratum  of  the  profession,  notwithstanding  the  numerous  treatises  on  the  same  subject  which 
have  appeared  within  the  last  few  years.  Adopting  a system  of  his  own,  the  author  has  combined 
the  loading  principles  of  his  interesting  and  difficult  subject,  with  a thorough  exposition  of  its  rules 
of  practice,  presenting  the  results  of  long  and  extensive  experience  and  of  familiar  acquaintance 
with  all  the  modern  writers  on  this  department  of  medicine.  As  an  American  Treatise  on  Mid- 
wifery, which  has  at  once  assumed  the  position  of  a classic,  it  possesses  peculiar  claims  to  the  at- 
tention and  study  of  the  practitioner  and  student,  while  the  numerous  alterations  and  revisions 
which  it  has  undergone  in  the  present  edition  are  shown  by  the  great  enlargement  of  the  work, 
which  is  not  only  increased  as  to  the  size  of  the  page,  but  also  in  the  number.  Among  other  addi- 
tions may  be  mentioned 


A KEW  AND  IMPORTANT  CHAPTER  ON  “CHILD-BED  FEV^ER.” 


As  an  elementary  treatise — concise,  hut,  withal, 
clear  and  comprehensive — we  know  of  no  one  better 
mlaptcd  for  the  use  of  the  student;  while  tlie  young 
l>ractitioiier  will  find  in  it  a body  of  sound  doctrine, 
and  a series  of  excellent  practical  directions,  adapted 
to  all  the  conditions  of  tlie  various  forms  of  labor 
and  their  results,  which  he  will  be  induced,  we  are 
persuaded,  again  and  again  to  consult,  and  always 


with  profit.  It  has  seldom  been  our  lot  to  peruse  a 
work  upon  the  subject,  from  wliich  we  have  re- 
ceived greater  satisfaction,  and  wliieli  we  l)elieve  to 
be  better  calculated  to  communicate  to  the  student 
correct  and  definite  views  upon  the  several  topics 
embraced  within  the  sco^e  of  its  teachings. — Am, 
Journal  of  the  Medical  Sciences. 


BY  THE  SAME  AUTHOR. 


WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.  A Series  of  Lee- 

tures  to  hi.>5  Class.  Second  edition.  revi.sed.  In  one  large  and  beautifully  printed  octavo  volume, 
of  nearly  seven  hundred  large  pages. 


It  contains  a vast  amount  of  practical  knowledge, 
by  one  wlio  has  accurately  observed  and  retained 
tlift  experience  of  many  years,  and  who  tells  the  re- 
Biilt  in  a free,  familiar,  and  pleasant  manner. — Dub- 
lin Quarterly  Journal, 

There  is  an  off-hand  fervor,  a glow,  and  a vrnrm- 
heartedness  infecting  the  effort  of  Dr.  Meigs,  which 
is  entirely  captivating,  and  which  absolutely  hur- 
ries the  reader  through  from  beginning  to  end.  Be- 
sides, the  book  teeins  witli  solid  instruction,  and 
it  shows  the  very  iiighest  evidence  of  ability,  viz., 
tlie  clearness  with  which  the  information  is  pre- 
simted.  We  know  of  no  better  test  of  one’s  under- 
standing a subject  than  tl»e  evidence  of  tlie  power 
of  lucidly  explaining  it.  The  most  elementary,  as 
well  ns  the  obscurest  sulijeets,  under  tlie  pencil  of 
Prof.  Meigs,  are  isolated  and  made  to  stand  out  in 
such  bold  relief,  as  to  produce  distinct  impressions 
upon  the  mind  and  memory  of  the  reader.  — J'he 
Charleston  Med.  Journal. 


Professor  Meigs  has  enlarged  and  amended  this 
great  work,  for  such  it  unquesfionalily  is,  having 
passed  the  ordeal  of  criticism  at  home  and  abroad, 
but  been  improved  thereby;  for  in  this  new  edition 
the  author  has  introduced  real  improvements,  and 
increased  the  value  and  utility  of  the  book  iin- 
measural)ly.  It  presents  so  man)’-  novel,  bright, 
and  sparkling  thoughts;  such  an  exul)erance  of  new 
ideas  on  almost  every  page,  that  we  confess  our- 
selves to  liave  l)ecome  enamored  with  the  book 
and  its  author  ; and  cannot  witliliold  our  congratu- 
lations from  our  Philadelphia  confreres,  that  such  a 
teacher  is  in  their  service.  We  regret  that  our 
limits  will  not  allow  of  a more  extended  notice  of 
this  work,  but  must  content  ourselves  with  thus 
commending  it  as  worthy  of  diligent  perusal  by 
pliysicians  as  well  as  students,  who  are  seeking  to 
be  thoroughly  instructed  in  the  important  i>ractical 
subjects  of  which  it  treats. — N.  Y.  Med.  Gazette. 


BY  THE  SAME  AUTHOR. 

OBSERVATIONS  ON  CERTAIN  OF  THE  DISEASES  OP  YOUNG 

CHILDREN.  In  one  handsome  octavo  volume,  or214  pages. 


It  puts  forth  no  claims  as  a systematic  work, 
but  contains  an  amount  of  valuable  and  useful  mat-  ' 
ter.  scarcely  to  be  found  in  tlie  same  space  in  our  j 
home  literature.  It  cannot  but  prove  an  acceptable  | 
otfering  to  the  profession  at  large. — N.  Y . Journal  of , 
Medicine. 

We  take  rmicli  pleasure  in  ree«'mmending  tliis 
excellent  little  work  to  the  attention  of  medical 
praclilioiiers  It  deserves  their  attention,  and  af- 
ter they  commence  its  perusal,  they  will  not  wil- 
lingly abandon  it,  until  they  have  mastered  its 
contents.  We  read  the  work  while  suffering  from  a I 


carbuncle,  and  its  fascinating  pages  often  beguiled 
us  into  forgetfulness  of  agonizing  pain.  May  it 
teach  others  to  relieve  the  afflictions  of  the  young. — 
Western  Journal  of  Medicine  and  Surgery. 

The  work  before  us  is  undoubtedly  a valuable 
addition  to  the  fund  of  information  which  has  al- 
ready been  treasured  up  on  the  subject.s  in  question. 
It  is  practical,  and  therefore  eminently  adapted  to 
the  general  practitioner.  Dr.  Meigs’s  works  liave 
the  same  fascination  which  belongs  to  himself. — 
Medical  E.xaminer. 


BY  THE  SAME  AUTHOR.  (Preparing.)  \ 

ON  THE  NATURE,  SIGNS,  AND  TREATMENT  OF  PUERPERAL 

FEVER  In  one  handsome  oclavo  volume. 

BY  THE  SAME  AUTHOR.  {J Hst  Peady .) 

A TREATISE  ON  ACUTE  AND  CHRONIC  DISEASE  OF  THE  NECK 

OF  1 UE  UTEK.US.  Wilh  mijiieroiis  plale!=,  drawn  and  colored  from  nature  in  the  higliest 
style  of  art.  In  one  handsome  oclavo  volume. 

Tills  iinporlaiit  monograph  will  be  tlioroiiglily  illustrated  with  colored  plates  of  the  pathological 
coiidiliotis  of  the  uterus,  carefully  and  accurately  executed,  from  drawings  by  tlie  author,  after  na- 
ture. As  a work  ol  art,  iiothiiig  haudsomer  has  as  yet  been  produced  in  this  country. 
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MILLER  (JAMES),  F.  R.  S.  E., 

Professor  of  Surgery  in  the  University  of  Edinburgh.  &c. 

PRINCIPLES  OF  SURGERY.  Third  American,  from  the  second  and  revised 

Edinburgh  edition.  Revised,  with  Additions,  by  F.  W.  Sargent,  M.  D.,  author  of  “ Minor  Sur- 
gery,” &o.  In  one  large  and  very  Ijeautiful  volume,  of  seven  hundred  and  fift}--two  pages,  w'ith 
two  hundred  and  forty  exquisite  illustrations  on  wood.  (Extensively  used  as  a text-book.) 


The  publishers  have  endeavored  to  render  the  present  edition  of  this  work,  in  every  point  of  me- 
chanical execution,  worthy  of  its  very  high  reputation,  and  they  confidently  present  it  to  the  pro- 
fession as  one. of  the  handsomest  volumes  as  yet  issued  in  this  country. 


This  edition  is  far  superior,  both  in  the  abundance 
find  quality  of  its  material,  to  any  of  the  preceding. 
We  hope  it  will  be  extensively  read,  arid  the  sound 
principles  wliich  are  herein  taught  treasured  up  for 
future  application.  The  work  takes  rank  with 
Watson's  Practice  of  Physic;  it  certainly  does  not 
fall  behind  tliat  great  work  in  soundness  of  princi- 
ple or  deptli  of  reasoning  and  research.  No  physi- 
cian who  values  his  reputation,  or  seeks  the  interests 
of  his  clients,  can  acquit  himself  before  his  God  and 
the  world  without  making  himself  familiar  with  the 
sound  and  philosophical  views  developed  in  the  fore- 
going book. — New  Orleans  Medical  and  Surgical 
Journal. 

Without  doubt  the  ablest  exposition  of  the  prin- 
ciples of  that  branch  of  the  healing  art  in  any  lan- 


guage. This  opinion,  deliberately  formed  after  a 
careful  study  of  the  first  edition,  we  have  had  no 
cause  to  change  on  examining  the  second.  Tins 
edition  has  undergone  thorough  revision  by  the  au- 
thor; many  expressions  liave  been  modified,  and  a 
mass  of  newmatter  introduced.  Tlie  book  is  got  up 
ill  the  finest  style,  and  is  an  evidence  of  tlie  progress 
of  typography  in  our  CQu-aicy.— Charleston  Medical 
Journal  and  Review. 

AVe  recommend  it  to  both  student  and  practitioner, 
feeling  assured  that  as  it  now  comes  to  us,  it  pre- 
sents the  most  satisfactory  exposition  of  the  modern 
doctrines  of  the  principles  of  surgery  to  be  found  in 
any  volume  in  any  language. — N.  Y.  Journal  of 
Medicine. 


BY  THE  SAME  AUTHOR.  (Ifow  Heady .) 

THE  PRACTICE  OF  SURGERY.  Third  American  from  the  second  Elin- 

burgh  edition.  Edited,  with  Additions,  by  F.  W.  Sargent,  M.  D , one  of  the  Surgeons  to  Will’s 
Hospital,  &:c.  Illustrated  by  three  hundred  and  nineteen  engravings  on  wood.  In  one  large 
octavo  volume,  of  over  seven  hundred  pages. 

This  new  edition  will  be  found  greatly  improved  and  enlarged,  as  well  by  the  addition  of  much 
new  rnalier  as  by  the  introduction  of  a large  and  complete  series  of  handsome  illustrations.  An 
equal  improvement  exists  in  the  mechanical  execution  of  the  work,  rendering  it  in  every  respect 
a companion  volume  to  the  “Principles.’’ 


We  had  occasion  in  a former  number  of  this  Jour- 
nal, to  speak  in  deservedly  high  terms  of  Professor 
Miller’s  work  on  the  “ Principles  of  Surgery,”  and 
we  are  happy  to  be  able  to  pronounce  an  equally 
favorable  judgment  on  the  manner  in  which  the  pre- 
sent volume  is  executed.  * * * We  feel  no 
hesitation  in  recommending  Professor  Miller’s  two 
volumes  as  affording  to  the  student  what  the  author 
intended,  namelj’,  a complete  text-book  of  Surgery. 
— British  and  Foreign  Medical  Review. 

Although,  as  we  are  modestly  informed  in  the 
preface,  it  is  not  put  forth  in  rivalry  of  the  excel- 


lent works  on  Practical  Surgery  which  already 
exist,  we  think  we  may  take  upon  ourselves  to  say 
that  it  will  form  a very  successful  and  formidable 
rival  to  most  of  them. — Northern  Journ.  of  Medicine. 

Taken  together  they  form  a very  condensed  and 
complete  system  of  Surgery,  not  surpassed,  as  a 
text-book,  by  any  work  with  which  we  are  ac- 
quainted.— III.  and  Ind.  Med.  and  Surg.  Journal. 

Mr.  Miller  has  said  more  in  a few  words  than  any 
writer  since  the  days  of  Celsus. — N.  O.  Med.  and 
Surg.  Journal. 


MALGAIGNE  (J.  FJ. 


OPERATIVE  SURGERY,  based  on  Normal  and  Pathological  Anatomy.  Trans- 

iated  from  the  French,  by  Frederick  Prittan,  A.  B.,  M.  D.  With  numerous  illustrations  on 
wood.  In  one  handsome  octavo  volume,  of  nearly  six  hundred  pages. 


We  have  long  been  accustomed  to  refer  to  it  as  one 
of  the  most  valuable  text-books  in  our  library. — 
Buffalo  Med.  and  Surg.  Journal. 

CertainI)’’  one  of  the  best  books  published  on  ope- 
rative surgery. — Edmburgh  Medical  Journal. 


To  express  in  a few  words  our  opinion  of  Mal- 
gaigne’s  work,  we  unhesitatingly  pronounce  it  tlie 
very  best  guide  in  surgical  operations  that  has  come 
before  the  profession  in  any  language. — C harleston 
Med.  and  Surg.  Joiirnal. 


MOHR  (FRANCIS),  PH.  D.,  AND  RED  W 00  D (TH  EO  P H I L U S). 

PRACTICAL  PHARMACY.  Comprising  the  Arrangements,  Apparatu.s,  and 

Manipulations  of  the  Pharmaceutical  Shop  and  Laboratory.  Edited,  with  extensive  Additions, 
by  Prof.  William  Procter,  of  the  Philadelphia  College  of  Pharmacy.  In  one  handsomely 
printed  octavo  volume,  of  570  pages,  with  over  500  engravings  on  wood. 


It  is  a book,  however,  which  will  be  in  the  hands 
of  almost  everyone  who  is  much  interested  in  phar- 
maceutical operations,  as  we  know  of  no  other  pub- 
lication so  well  calculated  to  fill  a void  long  felt. — 
Medical  .Examiner. 

The  hock  is  strictly  practical,  and  describes  only 
manipuhitions  or  methods  of  performing  the  nume- 
rous processes  the  pharmaceutist  has  to  go  through, 
in  the  preparation  and  manufacture  of  medicines, 
together  with  all  the  apparatus  and  fixtures  neces-  1 


sary  thereto.  On  these  matters,  this  work  is  very 
full  and  complete,  and  details,  in  a style  uncom- 
monly clear  and  lucid,  not  only  the  more  compli- 
cated and  difficult  processes,  but  tliose  not  less  im- 
portant ones,  the  most  simple  and  common. — Buffalo 
Medical  Journal. 

The  country  practitioner  who  is  obliged  to  dis- 
pense his  own  medicines,  will  find  it  a most  valuable 
assistant. — Monthly  Journal  and  Retrospect. 
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MACLISE  (JOSEPH),  SURGEON. 

SURGICAL  ANATOMY. 

FORMING  ONE  VOLUME,  VERY  LARGE  IMPERIAL  QUARTO. 

With  Sisty-eight  large  anl  splendid  Plates,  drawn  in  the  best  style,  and  beautifully  colored. 


Containing  one  hundred  and  nineig  Figures,  many  of  them  the  size  of  life. 

TOGETHER  WITH  COPIOUS  AND  EXPLANATORY  LETTER-PRESS. 

Strongly  aiul  liandsomely  bound  in  extra  cloth,  being  one  of  the  cheapest  and  best  executed  Surgical 
works  as  yet  issued  in  this  country* 

Copies  can  be  sent  by  mail,  in  five  parts,  done  up  in  stout  covers. 

This  great  work  being  now  concluded,  the  publishers  confidently  present  it  to  the  attention  of  the 
profession  as  worthy  in  every  respect  of  their  approbation  and  patronage.  No  complete  work  of 
the  kind  has  yet  been  published  in  the  English  language,  and  it  therefore  will  supply  a want  long 
felt  in  liiis  country  of  an  accurate  and  comprehensive  Atlas  of  Surgical  Anatomy  to  which  the 
student  and  practitioner  can  at  all  times  refer,  to  ascertain  the  exact  relative  position  of  the  various 
portions  of  ihe  human  frame  towards  each  other  and  to  the  surface,  as  well  as  their  abnormal  de- 
viations. The  importance  of  such  a work  to  the  student  in  the  absence  of  anatomical  material,  and 
to  the  practitioner  when  about  attempting  an  operation,  is  evident,  while  the  price  of  the  book,  not- 
withstanding the  large  size,  beauty,  and  finish  of  the  very  numerous  illustrations,  is  so  low  as  to 
place  it  within  the  reach  of  every  member  of  the  profe.ssion.  The  publishers  therefore  confidently 
anticipate  a very  extended  circulation  for  this  magnificent  work. 


One  of  the  greatest  artistic  triumphs  of  the  age 
in  Surgical  Anatomy. — British  American  Medical 
Journal. 

To(»  much  cannot  be  said  in  its  praise;  indeed, 
we  have  not  language  to  do  it  justice. — Ohio  Medi- 
cal and  Surgical  Journal. 

The  most  admirable  surgical  atlas  we  have  seen. 
To  the  practitioner  deprived  of  demonstrative  dis- 
sections upon  the  human  subject,  it  is  an  invaluable 
companion. — N.  J.  Medical  Reporter. 

The  most  accurately  engraved  and  beautifully 
colored  plates  we  have  ever  seen  in  an  A.merican 
book — one  of  the  best  and  clieapest  surgical  works 
ever  published. — Bujf'alo  Medical  Journal. 

It  is  very  rare  that  so  elegantly  printed,  so  well 
illustrated,  and  so  useful  a work,  is  offered  at  so 
moderate  a price. — Charleston  Medical  Journal. 

Its  plates  can  boast  a superiority  which  places 
them  almost  beyond  the  reach  of  competition. — Medi- 
cal Exa^niner. 

Every  practitioner,  we  think,  should  have  a work 
of  this  kind  within  reach. — Southern  Medical  and 
Surgical  Journal. 

No  such  lithographic  illustrations  of  surgical  re- 
gions have  hitherto,  we  think,  been  given.— 
Medical  atid  Surgical  Journal. 

As  a surgical  anatomist,  Mr.  Maclise  has  proba- 
bly no  superior. — British  and  Foreign  Medico-Cki- 
rurgical  Review. 

Of  great  value  to  the  student  engaged  in  dissect- 
ing, and  to  the  surgeon  at  a distance  from  the  means 
of  keeping  up  his  anatomical  knowledge. — Medical 
Jaimes. 

The  mechanical  execution  cannot  be  excelled. — 
Transylvania  Medical  Journal. 

A work  which  has  no  parallel  in  point  of  accu- 
racy and  chciipness  in  the  Englisli  language.— iV.  Y. 
Journal  of  Mtdicine. 

To  all  engaged  in  the  study  or  practice  of  their 
profession,  such  a work  is  almost  indispensable. — 
Dublin  f^uarterly  Medical  Journal. 

No  practitioner  who.se  means  will  admit  should 
fail  to  possess  it. — Ka7iking'‘s  Abstract. 

Country  practitioners  will  find  these  plates  of  im- 
mense value— iV.  y.  Medical  Gazette. 

We  are  extremely  gratified  to  announce  to  the 
professjon  the  completion  of  tliis  truly  mmrnifioent 
work,  winch,  as  a whole,  certainly  stands  unri- 


valled, both  for  accuracy  of  dravvirig,  beauty  of 
coloring,  and  all  tlie  requisite  e.xplanations  of  the 
subject  in  hand.  To  the  publishers,  the  profession 
in  America  is  deeply  indebted  for  placing  such  a 
valuable,  such  a useful  work,  at  its  disposal,  and 
at  such  a moderate  price.  It  is  one  of  the  most 
finished  and  complete  pictures  of  Surgical  Anato- 
my ever  offered  to  the  profession  of  America. — 
With  these  plates  before  them,  the  student  and  prac- 
titioner can  never  be  at  a loss,  under  the  most  despe- 
rate circumstances.  We  do  not  intend  these  for 
commonplace  compliments.  We  ore  sincere;  be- 
cause we  know  the  work  will  be  found  invaluable 
to  the  young,  no  less  than  the  old,  surgeon.  We 
have  not  space  to  point  out  its  beauties,  and  its 
merits;  but  we  speak  of  it  en  masse,  as  a whole, 
and  strongly  urge — especially  those  who,  from  their 
position,  may  be  debarred  the  privilegeand  opportu- 
nity of  inspecting  the  fresh  subject,  to  furnish  them- 
selves with  the  entire  work. — The  Ne'o  Orleans 
Medical  and  Surgical  Journal. 

This  is  by  far  the  ablest  work  on  Surgical  Ana- 
tomy that  has  come  under  our  observation.  AVe 
know  of  no  other  work  that  would  justify  a stu- 
dent, in  any  degree,  for  neglect  of  actual  dissec- 
tion. A careful  study  of  these  plates,  and  of  the 
commentaries  on  them,  would  almost  make  an  ana- 
tomist of  a diligent  student.  And  to  one  who  has 
stiuiied  anatomy  by  dissection,  this  wiu'k  is  invalu- 
al)le  as  a perpetual  remembrancer,  in  matters  of 
knowledge  that  may  slip  from  the  memory.  The 
practitioner  can  scarcely  consider  liiinself  equipped 
for  the  duties  of  his  profes.sion  without  such  a work 
as  this,  and  this  lias  no  rival,  in  his  library.  In 
those  sudden  emergencies  that  so  often  arise,  and 
which  require  the  instantaneous  commandof  minute 
anatomical  knowledge,  a work  of  this  kind  keeps  the 
details  of  llie  dissecting-room  perpetually  fresh  in  the 
memory.  We  appeal  to  onr  readers,  whether  any 
one  can  justifiably  undertake  the  practice  of  medi- 
cine who  is  not  prepared  to  give  all  needful  assist- 
ance, in  all  matters  demanding  immediate  relief. 
AVe  repeat  that  no  medical  library,  however  large, 
can  be  complete  without  Maclise-s  Surgical  Ana- 
tomy. The  American  edition  is  well  entitled  to  the 
confidence  of  the  profession,  and  should  command, 
among  them,  an  extensive  sale.  The  investment  of 
the  amount  of  the  cost  of  this  work  will  prove  to 
l)e  a very  profitable  one,  and  if  practitioners  would 
qualify  themselves  tliorougiily  witli  such  important 
knowledge  as  is  contained  in  works  of  this  kind, 
there  would  be  fewer  of  them  sighing  for  employ- 
ment. The  medical  profession  should  spring  towarils 
such  an  opportunity  as  is  jiresented  in  this  repuhlica- 
tion,  to  encourage  frequent  repetitions  of  American 
enterprise  of  tins  kind. — The  Western  Journal  of 
Medicine  and  Surgery. 


The  very  low  price  at  which  this  work  is  furnished,  and  the  beauty  of  its  execution, 
require  an  extended  sale  to  compensate  the  publishers  for  the  heavy  expenses  incurred. 
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MULLER  (PROFESSOR  J.),  M.  D. 

PEINCIPLES  OE  PHYSICS  AND  METEOEOLOGY.  Edited,  with  Addi- 
tion#, by  R.  Eglesfeld  Griffith,  M.  D.  In  one  large  and  handsome  octavo  volume,  extra 
cloth,  with  550  wood-cuts,  and  two  colored  plates. 

Tlie  Physics  of  Mailer  is  a work  superb,  complete,  | tion  to  the  scientific  records  of  this  country  may  be 
unique : the  greatest  want  known  to  English  Science  | duly  estimated  by  the  fact  that  the  cost  of  the  ori^i- 
could  not  have  been  better  supplied.  The  work  is  I nal  drawintrs  and  engravings  alone  has  exceeded  flie 
of  surpassing  interest.  The  value  of  this  contribu-  1 sum  of  £2,'(]V0.—Lance,. 


MAYNE(JOHN),  M.D.,M.R.C.S., 

A DISPENSATOEY  AND  THEEAPEUTICAL  EE-MEMBEANCEE.  Com- 

jirising  the  entire  lists  of  Materia  Medina,  with  every  Practical  Formula  contained  in  the  three 
British  Pharmacopoeias.  With  relative  Tables  subjoined,  illustrating,  by  upwards  of  si.\  hundred 
and  sixty  examples,  the  Extemporaneous  Forms  and  Combinations  suitable  for  the  diU'erent 
Medicines.  Edhed,  with  the  addition  of  the  Formulas  of  the  United  States  Pbarmacoposia,  by 
R.  Eglesfeld  Griffith,  M.  D.  In  one  12mo.  volume,  extra  cloth,  of  over  300  large  pages. 


MATTEUCCI  (CARLO). 

LECTUEES  ON  THE  PHYSICAL  PHEN03IENA  OF  LIVING  BEINGS. 

Edited  by  Pereira.  In  one  neat  royal  12mo.  volume,  extra  cloth,  with  cuts,  3S8  page.#. 


MARKWICK  (ALFRED). 

A GUIDE  TO  THE  EXAMINATION  OE  THE  URINE  IN  HEALTH 

AND  DISEASE.  Royal  12mo.  (See  Manuals  on  Blood  and  Urine.) 


MEDLOCK  (HENRY),  AND  F.  SCHOEDLER. 

BOOK  OF  NATUEE;  m-  Eleoients  of  the  Science  of  Physics,  Astronomy,  Chem- 
istry, Mineralogy,  Geology,  Botany,  Zoology,  and  Physiology.  (See  Schoedler.)  In  one  vol., 
large  12mo.  An  admirable  work  for  families  and  District  Schools. 


NEI  LL  (JOHN),  M.  D., 

Demonstrator  of  Anatomy  in  the  University  of  Pennsylvania;  Sargeon  to  the  Pennsylvania  Hospital,  &c.; 

and 

FRANCIS  GURNEY  SMITH,  M.D., 

Professor  of  Institutes  of  Medicine  in  the  Pennsylvania  Medical  College. 

AN  ANALYTICAL  COMPENDIUM  OF  THE  VAEIOUS  BLANCHES 

OF  MEDICAL  SCIENCE;  for  the  Use  and  Examination  of  Students.  Second  edition,  revised 
and  improved.  In  one  very  large  and  handsomely  printed  royal  12mo.  volume,  of  over  one 
thousand  pages,  with  three  hundred  and  fifi}^  illustrations  on  wood.  Strongly  bound  in  leather, 
with  raised  bands.  (Extensively  used  by  students.) 


PREFACE  TO  THE  NEV\^  EDITION. 


The  speedy  sale  of  a large  impression  of  this  work  has  afibrded  lo  the  authors  gratifying  evidence 
of  the  correctness  of  the  views  which  actuated  them  in  its  preparation.  In  meeting  the  demand 
for  a second  edition,  they  have  therefore  been  desirous  to  render  it  more  worthy  of  the  favor  with 
which  it  has  been  received.  To  accomplish  this,  they  have  spared  neither  lime  nor  labor  in  embo- 
dying in  it  such  discoveries  and  improvements  as  have  been  made  since  its  first  appearance,  and 
such  alterations  as  have  been  suggested  by  its  practical  use  in  the  class  and  examination-room. 
(>Oll^iderable  modifications  have  thus  been  introduced  throughout  all  the  departments  treated  of  in 
the  volume,  but  more  especially  in  the  portion  devoted  lo  the  “ Practice  of  Medicine,”  which  has 
been  entirely  rearranged  and  rewrilteti.  The  authors  therefore  again  submit  their  work  lo  the 
jE'ofession,  with  llie  hope  that  their  efforts  may  lend,  however  humbly,  lo  advance  the  great  cau>e 
of  medical  education. 

Notwithstanding  the  increased  size  and  improved  execution  of  this  work,  the  price  has  not  been 
increased,  and  it  is  confidently  presented  as  one  of  the  cheapest  volumes  now  before  the  profession. 


In  the  rapid  course  of  lectures,  where  work  for 
the  students  is  heavy,  and  review  necessary  for  an 
examination,  a compend  is  not  only  valuable,  but 
it  is  almost  a sine  qua  non.  The  one  before  us  is, 
in  most  of  the  divisions,  the  most  unexceptionable 
of  all  books  of  the  kind  that  we  know  of.  The 
newest  and  soundest  doctrines  and  the  latest  im- 
))rovements  and  discoveries  are  explicitly,  though 
concisely,  laid  before  the  student.  Of  course  it  is 
useless  for  us  to  recommend  it  to  all  last  course 
students,  but  there  is  a class  to  whom  we  very 
sincerely  commend  this  cheap  book  ns  worth  its 
weight  in  silver  — that  class  is  the  graduates  in 
medicine  of  more  than  ten  years'  standing,  who 
have  not  studied  medicine  since.  Tliey  'will  perhaps 
find out  from  it  that  the  science  i.s  not  exactly  now 
what  it  was  when  they  left  it  off. — The  Stethoscope 


Having  made  free  use  of  this  volume  in  our  ex- 
aminations of  pupils,  we  can  speak  from  experi- 
ence in  recommending  it  as  an  admirable  compend 
f<ir  students,  and  as  especially  useful  to  preceptors 
who  examine,  their  pupils.  It  will  save  the  teacher 
much  labor  by  enabling  him  readily  to  recall  all  of 
the  points  upon  which  his  pupils  sliould  be  ex- 
amined. A work  of  this  sort  should  he  iu  the  liands 
of  every  one  who  takes  pupils  into  his  office  with  a 
view  of  examining  them  ; and  this  is  unquestionably 
the  best  <if  its  class.  I^et  every  praciilion<*r  wlio  has 
pupils  provide  himself  with  it.  and  he  will  find  tlie 
labor  of  refreshing  his  knowledge  so  much  facilitated 
that  he  will  he  able  to  do  justice  to  his  piipilsat  very 
little  cost,  of  time  or  trouble  to  himscli. — Transyl- 
vania Med.  Journal. 
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NELIGAN  (J.  MOORE),  M.  D.,  M.  R.  I.A.,  &c. 

A rilACTTCAL  TEEATISE  ON  DISEASES  OF  THE  SKIN.  In  one 

neat  royal  12mo.  volume,  of  334  pages.  [Just  Issued.) 

We  know  of  no  othyr  treatise  on  tins  interesting  I The  greatest  value  of  Dr.  Neligan’s  treatise  eon- 
aiul  important  class  of  diseases  that  so  happily  meets  | sisls  in  the  plain  and  thoroughly  practical  exposition 
the  argent  wants  of  the  great  mass  of  physicians. — I he  has  given  of  this  class  of  maladies. — Bril,  and 
.V.  V.  Journal  of  Medicine.  \ For.  Med.-Chirurg.  Review. 


PHILLIPS  (BENJAMIN),  F.  R.  S.,  &c. 

SOEOFULA ; its  Nature,  its  Prevalence,  its  Causes,  and  the  Principles  of  its 

Treatment.  In  one  volume,  octavo,  with  a plate. 


PEREIRA  (JONATHAN),  M.  D.,  F.  R.  S.,  AND  L.  S. 

THE  ELEMENTS  OF  MATEEEA  MEDICA  AND  THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  the  author;  including  Notices  of  most  of  the 
Aledicinal  Substancej^  in  use  in  the  civilized  world,  and  forming  an  Encyclopfedia  of  Materia 
Medica.  Edited  by  Joseph  Carson,  M.  D.,  Professor  of  Materia  Medica  and  Pharmacy  in  the 
Univ’ersily  of  Pennsylvania.  In  two  very  large  octavo  volumes,  on  small  type,  with  about  four 
hundred  illustrations. 

Volume  I. — Lately  issued,  containing  the  Inorganic  Materia  Medica,  over  800  pages,  with  145 
illustrations. 

Volume  K, — Just  ready,  emliracing  the  Organic  Materia  Medica,  was  left  by  the  late  author  in 
nearly  a complete  state.  The  untinished  portion  has  been  revised  with  his  MSS.,  by  Alfred  S. 
Taylor  and  G.  Owen  Reese.  Large  Svo.,  P250  pages,  with  plates  and  several  hundred  wood-cuts. 

The  present  edition  of  this  favorite  and  standard  work,  will  be  found  far  superior  to  its  predeces- 
sors. Besides  very  large  additions  and  alferalions  which  were  made  in  the  last  London  edition, 
the  work  has  undergone  a thorough  revision  on  the  part  of  the  author  expressly  for  this  country  ; 
and  has  farther  received  numerous  additions  from  the  editors.  It  is  thus  greatly  increased  in  size, 
and  most  completely  brought  up  to  the  present  state  of  our  knowledge  on  this  important  subject. 
A similar  improvement  will  be  found  in  its  mechanical  execution,  being  printed  with  new  type  on 
fine  while  paper,  with  a greatly  extended  series  of  illustrations,  engraved  in  the  highest  style  of  art. 

ing  and  mnnufacturing  various  articles  employed 
either  for  preparing  medicines,  or  for  certain  pur- 
poses in  the  arts  connected  with  materia  medica 
and  the  practice  of  medicine.  Tlie  accounts  of  the 
phj'siological  and  tlierapeutic  eflects  of  remedies  are 
given  with  great  clearness  and  accuracy,  and  in  a 
manner  calculated  to  interest  as  well  as  instruct 
the  reader. — 2'/ie  Edinburgh  Medical  and  Surgical 
Journal. 


The  work,  in  its  present  shape,  and  so  far  as  can 
be  judged  from  the  portion  before  the  public,  forms 
the  most  comprehensive  and  complete  treatise  on 
materia  medica  extant  in  the  English  language. — 
Dr.  Pereira  has  been  nt  great  pains  to  introduce 
into  Ms  work,  not  only  all  the  information  on  the 
natural,  clietnical,  and  commercial  history  of  medi- 
cines, which  might  be  serviceable  to  tlie  physician 
and  surgeon,  but  whatever  might  enable  his  read- 
ers to  understand  thoroughly  tlie  mode  of  prepar- 


PAGET  (JAMES),  F. 

MANUAL  OF  PHYSIOLOGY. 

12ino.  (See  Kirkes.) 


R.  S.,  AND  W.  S,  KIRKES. 

Second  American  edition.  One  vol., 


large 


PI  RRIE  (WILLIAM),  F.  R.  S.  E., 

Professor  of  Surgery  in  tire  University  of  Aberdeen. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.  Edited  by  John 

Neill,  M.  D.,  Demonstrator  of  Anatomy  in  the  University  of  Pennsylvania,  Surgeon  to  the 
Pennsylvania  Mospilal,  &c.  In  one  very  handsome  octavo  volume,  of  780  pages,  with  316  illus- 
trations. (Just  Issued.) 


However  well  it  maybe  adapted  fora  text-book 
(and  in  this  respect  it  may  compete  with  the  best  of 
them)  of  this  much  our  reading  lias  convinced  us, 
that  as  a systematic  treatise,  it  is  carefully  and  alily 
written,  and  can  hardly  fail  to  command  a prominent 
position  in  the  library  of  practitioners;  though  not 
complete  in  the  fullest  sense  of  the  word,  it  never- 
theless furnishes  the  student  and  practitioner  with 
ns  chaste  and  concise  a work  as  exists  in  our  lan- 
guage. The  additions  to  the  volume  by  Dr.  Neill, 
are  judicious;  and  while  they  render  it  more  com- 
plete, greatly  enhance  its  practical  value,  as  a work 
for  practitioners  and  students. — N.  Y.  Journal  of 
Medicine. 

We  know  of  no  other  surgical  work  of  a reason- 
able size,  wherein  there  is  so  much  theory  and  prac- 
tice, or  where  suljjecls  are  more  soundly  or  clearly 
taught. — The  Stethoscope. 

There  is  scarcely  a disease  of  the  bone  or  soft 
parts,  fracture,  or  dislocation,  that  is  not  illustrated 


by  accurate  wood-engravings.  Then,  again,  every 
instrument  employed  by  the  surgeon  is  thus  repre- 
sented. These  engravings  are  not  only  correct,  but 
really  beanliful,  showing  the  astonishing  degree  of 
perfection  to  which  the  art  of  wood-engraving  has 
arrived.  Prof.  Pirrie,  in  the  work  before  us,  has 
elaborately  discussed  the  principles  of  surgery,  and 
a safe  and  effectual  practice  predicated  upon  them. 
Perhaps  no  work  upon  this  subject  heretofore  issued 
is  so  full  upon  the  science  of  the  art  of  surgery. — 
Nashville  Journal  of  Medicine  and  Surgery. 

We  have  made  ourselves  more  intimately  acquaint- 
ed with  its  details,  and  can  now  pronounce  it  t"  be 
one  of  the  best  treatises  on  surgery  in  the  English 
language.  In  conclusion,  we  very  strongly  recom- 
mend this  excellent  work,  both  to  the  practitioner 
and  student. — Canada  Med.  Journal. 

Our  impression  is,  that  as  a manual  for  students, 
Pirrie’s  is  the  best  work  extant. — Western  Med.  and 
Surg.  Journal. 
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RAMSBOTHAM  (FRANCIS  H .),  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OP  OBSTETRIC  MEDICINE  AND 

SURGERY",  in  reference  to  ihe  Process  of  Parturition,  Sixth  American,  from  the  last  London 
edition.  Illustrated  with  one  hundred  and  forty-eig-ht  Figures,  on  fifty-five  Lithographic  Plates. 
In  one  large  and  handsomely  printed  volume,  imperial  octavo,  with  520  pages. 

In  this  edition,  the  plates  have  all  been  redrawn,  and  the  text  carefully  read  and  corrected.  It 
I is  therefore  presented  as  in  every  way  worthy  the  favor  with  which  it  has  so  long  been  received. 


Fro77i  Prof.  Hodge^  of  the  University  of  Pa. 


To  the  American  public,  it  is  most  valuable,  fre 
the  best  authorized  exponent  of  British  Midwifery, 
our  country. 

We  recommend  the  student  who  desires  to  mas- 
I ter  tliis  difficult  subject  with  the  least  possible 
trouble,  to  possess  himself  at  once  of  a copy  of  this 
work. — American  Journal  of  the  Med.  Sciences. 

It  stands  at  the  head  of  the  long  list  of  excellent 
obstetric  works  published  in  the  last  few  years  in 
: Great  Britain,  Ireland,  and  the  Continent  of  Eu- 

1 rope.  We  consider  this  book  indispensable  to  the 
I library  of  every  pliysician  engaged  in  the  practice 
1 of  midwifery. — Southern  Med.  ajid  Surg.  Journal. 


►m  its  intrinsic  undoubted  excellence,  and  as  being 
Its  circulation  will,  I trust,  be  extensive  throughout 

When  the  whole  profession  is  thus  unanimous 
in  ))h‘ring  such  a work  in  the  very  first  rank  as 
regards  the  extent  and  correctness  of  all  the  details 
of  the  tljeory  and  practice  of  so  imprirtant  a brancli 
of  learning,  onr  commendation  or  condemnation 
would  be  of  little  consequence;  but  regarding  it 
as  the  most  useful  of  all  works  of  the  kind,  we 
think  it  but  an  act  of  justice  to  urge  its  claims 
upon  the  profession. — N.  O.  Med.  Journal. 


RIGBY  (EDWARD),  M , D. 

j Physician  to  the  General  Lying-in  Hospital,  &c. 

I A SYSTEM  OF  MIDWIFERY.  With  Notes  and  Additional  Illustrations. 

! Second  American  Edition.  One  volume  octavo,  422  pages. 


The  repealed  demands  for  this  work,  which  )ia«  now  for  some  time  been  cut  of  print,  have  in- 
duced tlie  publishers  to  prepare  another  edition.  The  reputation  which  it  has  acquijed  for  the 
clearness  of  its  views,  especdally  as  regards  the  physiological  portion  of  obstetrical  science,  will 
secure  for  it  the  confidence  of  the  profession.  A copy  of  the  first  edition  was  placed  in  the  hands 
ot  the  late  Professor  Dewees,  a few  weeks  before  his  death,  and  obtained  from  him  the  expression 
of  his  most  favorable  opinion.  I 


RICORD  (PH.).  M.  D. 

HUNTER  ON  VENEREAL,  with  extensive  Additions  by  Ricord.  (Now  Ready.') 

See  Hunter.  J \ a j 


ROYLE  (J.  FORBES),  M.D. 

MATERIA  MEDICA  AND  THERAPEUTICS ; including  the  Preparations  of 

Ihe  Pharmacopoeias  of  London,  Edinburgh,  Dublin,  and  of  the  United  States.  With  many  new 
medicines.  Edited  by  Joseph  Carson,  M.D.,  Profe.«sor  of  Materia  Medica  and  Pharmacy  in 
the  University  of  Pennsylvania.  -With  ninety-eight  illustrations.  In  one  large  octavo  volume, 
of  about  seven  hundred  pages. 


Tliis  work  is,  indeed,  a most  valuable  one,  and 
i will  fill  up  an  important  vacancy  that  existed  be- 
,i  tween  Dr.  Pereira’s  most  learned  and  complete 
1,  system  of  Materia  Medica,  and  the  class  of  pro- 


ductions on  the  other  extreme,  which  are  neces- 
sarily imperfect  from  their  small  extent. — British 
and  Foreign  Medical  Review. 


. REESE  (G.  OWEN),  M.  D. 

:!  ON  THE  ANALYSIS  OF  THE  BLOOD  AND  URINE  IN  HEALTH  AND 


DISEASE,  and  on  the  Treatment  of  Urinary  Diseases.  Royal  12nio.,  with  plates.  (See  Blood 
and  Urine,  Manuals  of.) 


RICORD  (P.),  M.  D. 

A PRACTICAL  TREATISE  ON  VENEREAL  DISEASES.  With  a Thera- 
peutical Summary  and  Special  Formulary.  Translated  by  Sidney  Doane,  M.  D.  Fourth  edition. 
One  volume,  octavo,  340  pages. 


SKEY  (FREDERICK  C.),  F.  R.  S.,  &.c. 

OPERATIVE  SURGERY.  In  one  very  haud.soiue 


i pagt^s,  with  about  one  hundred  wood-cuts. 

I Its  literary  execution  is  superior  to  most  surgical 
I treatises.  It  al)Oiincls  in  excellent  moral  hints,  and 
i is  replete  with  original  surgical  expedients  and  sug- 
I!  gestions. — Buffalo  Med.  and  Surg.  Journal. 

With  high  talents,  extensive  practice,  and  a long 
; experience,  Mr.  Skey  is  perhaps  competent  to  the 
I task  of  writing  a complete  work  on  operative  sur- 
; gery. — Charleston  Med.  Journal. 


octavo  volume  of  over  650 


We  cannot  withhold  from  this  work  our  high  com- 
mendatifin.  Studentsand  practitioners  will  find  it  an 
invaluable  teacher  and  guide  upon  every  topic  con- 
nected with  this  department. — N.  \ . Medical  Ga- 
zette. 

A work  of  the  very  highest  importance— a work 
by  ii&vU.^London  Med.  Gazette. 
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SHARPEY  (WILLIAM),  M.D.,  QUAIN  (JONES),  M.D.,  AND 
QUAIN  (RICHARD),  F.  R.  S.,  &c. 

TTU^rAN  ANATOMY.  Eevised,  with  Notes  and  Additions,  by  Joseph  Leidy, 

JM.D.  Complete  in  two  large  octavo  volumes,  of  about  thirteen  hundred  pages.  Beautifully 
illustrated  with  over  five  hundred  ensraviners  on  wood. 


It  is  indeed  a M'^ork  cnlcnlatcd  to  make  an  era  in 
anatomical  study,  by  placing:  before  tlie  student 
every  department  of  Ids  science,  with  a view  to 
the  relative  importance  of  each  ; and  so  skilfully 
have  the  dilferent  parts  been  interwoven,  iliat  no 
one  who  makes  tids  work  the  basis  of  liis  studies, 
will  hereafter  have  any  excuse  for  neglecting?  or 
iindcrvalning  any  important  particulars  connected 
witli  the  structure  of  the  human  fra»ne;  and 
whether  the  b|as  of  Ids  ndnd  lead  him  in  a more 
especial  manner  to  surgery,  physic,  or  physiology, 
he  will  find  here  a worlc  at  once  so  comprehensive 
and  jiractical  as  to  defend  him  from  exclusiveness 
on  the  one  liand,  and  pedantry  on  the  other. — 
Monthly  Journal  and  Retrospect  of  the  Medical 
Sciences. 


We  have  no  hesitation  in  recommending  this  trea- 
tise on  anatomy  as  the  most  complete  on  that  sub- 
ject in  the  Engli.sh  language;  and  the  only  one, 
perhaps,  in  any  language,  which  brings  the  state 
of  knowledge  forward  to  the  most  recent  disco- 
veries.— The  Edinburgh  Med.  and  Surg.  Journal. 

Admirably  calculated  to  fulfil  the  object  for  which 
it  is  intended. — Provincial  Medical  Journal. 

The  most  complete  Treatise  on  Anatomy  in  the 
English  language. — Edinburgh  Medical  Journal. 

There  is  no  work  in  the  English  language  to  he 
preferred  to  Dr.  Quain’s  Elements  of  Anatomy.— 
London  Journal  of  Medicine, 


SMITH  (HENRY  H.),  M.  D.,  AND  HORNER  (WILLIAM  E.),  M.  D. 

AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Human  Body. 

In  one  volume,  large  imperial  octavo,  with  about  six  hundred  and  fifty  beautiful  figures. 


These  figures  are  well  selected,  and  present  a 
complete  and  accurate  representation  of  that  won- 
derful fabric,  the  human  body.  The  plan  of  this 
Atlas,  which  renders  it  so  • peculiarly  convenient 
for  tlie  student,  and  Its  superb  arlistical  execution, 
liave  been  already  pointed  out.  We  must  congratu- 


late the  student  upon  the  completion  of  this  Atlas, 
as  it  is  the  most  convenient  work  of  the  kind  that 
has  yet  appeared  ; and  we  must  add,  the  very  beau- 
tiful manner  in  which  it  is  “ got  up”  is  so  creditable 
to  tlie  country  as  to  be  flattering  to  our  national 
pride. — American  Medical  Journal. 


SARGENT  (F.  W.),  M.  D. 

ON  BANDAGINO  AND  OTHER  POINTS  OP  MINOR  SURGERY.  lu 

one  handsome  royal  12mo.  volume  of  nearly  400  pages,  with  128  wood-cuts. 

The  very  best  manual  of  Minor  Surgery  we  liave  j We  have  carefully  examined  this  work,  and  find  it 
seen  ; an  American  volume,  with  nearly  four  hundred  j well  executed  and  admirably  adapted  to  the  use  of 
pages  of  good  practical  lessons,  illustrated  by  about  the  student.  Besides  the  sirbjects  usually  emliraced 
one  hundred  and  thirty  wood-cuts.  In  tliese  days  , in  works  on  Minor  Surgery,  tliere  is  a short  chapter 
of  ‘‘trial,”  when  a doctor’s  reputation  liangs  upon  ^ on  bathing,  another  on  ansestlietic  agents,  and  an 
a clove  liitch,  or  the  roll  of  a bandage,  it  would  be  appendix  of  formulrc.  The  author  has  given  an  ex- 
well,  perhaps,  to  carry  such  a volume  as  Mr.  Sar-  I cellent  work  on  this  subject, and  his  publishers  have 
gent’s  always  in  our  coat-pocket,  or,  at  all  events,  i illustrated  and  printed  it  in  most  beautiful  style. — 
to  listen  attentively  to  his  instructions  at  home. — 'Ihe  Charleston  Medical  Journal. 

Buffalo  Med.  Journal.  i 


STANLEY  (EDWARD). 

A TREATISE  ON  DISEASES  OF  THE  BONES.  In  one  volume,  octavo, 

extra  clolli,  286  pages. 

SMITH  (ROBERT  WILLIAM). 

A TREATISE  ON  FRACTURES  IN  THE  VICINITY  OF  JOINTS,  AND 

ON  DISLOCATIONS.  One  volume  octavo,  with  200  beautiful  w'ood-cuts. 


SIMON  (JOHN),  F.  R.  S. 

GENERAL  PATHOLOGY,  as  conducive  to  the  Establishment  of  Rational 

Priiiciples  for  the  Prevention  and  Cure  of  Disease.  A Course  of  Lectures  delivered  at  St. 
Thomas’s  Hospital  during  the  summer  Session  of  1850.  In  one  neat  octavo  volume.  (Lately 
Issued.) 


Ills  views  are  plainly  am)  concisely  stated,  and  in 
such  an  attractive  manner,  as  to  enchain  the  atten- 
tion of  the  reader,  and  sliould  they  he  adopted  by  tire 
profession  at  large,  are  calculated  to  produce  im- 
portant elianges  in  medicine.  Physicians  and  stu- 
dents will  obtain  from  its  perusal,  not  only  tlie  latest 


discoveries  in  Pathology,  but  that  which  is  even 
more  valuable,  a systematic  outline  for  the  prosecu- 
tion of  their  future  studies  and  investigations.  Alto- 
gether, we  look  upon  it  as  one  of  the  most  satisfactory 
and  rational  treatises  upon  that  branch  now  extant. 
— Medical  Examiner . 


SMITH  (TYLER  W.l,  M.  D., 

Lecturer  on  Obstetrics  in  the  Hunterian  School  of  Medicine. 

ON  PARTURITION,  AND  THE  PRINCIPLES  AND  PRACTICE  OF 

OBSTETRIUS.  In  one  large  duodecimo  vo  time,  of  400  pages. 


SIBSON  (FRANCIS),  M.  D., 

Physician  to  St.  Mary’s  Hospital. 

MEDICAL  ANATOMY.  Illustrating  the  Form,  iStructure,  and  Position  of  the 

Internal  Organs  in  Health  and  Disease.  In  large  imperial  quarto,  with  splendid  colored  plates. 
To  match  “Maclise’s  Surgical  Anatomy.”  (Preparing.) 
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SOLLY  (SAMUEL),  F.  R.  S. 

THE  HUMAN  BRAIN ; its  Structure,  Physiology,  and  Diseases.  With  a 

Description  of  the  Typical  Forms  of  the  Brain  in  the  Animal  Kingdom.  From  the  Second  and 
much  enlarged  London  edition.  In  one  octavo  volume,  with  120  wood-cuts. 


SCHOEDLER  (FRIEDRICH),  PH.D,, 

Professor  of  the  Natural  Sciences  at  tVorms,  Sec. 

THE  BOOK  OF  NATURE;  an  Elementary  Introduction  to  the  Sciences  of 

Physics,  Astronomy.  Chemistrj',  Mineralogy,  Geology,  Botany,  Zoology,  and  PhysioIog\^  First 
American  edition,  with  a Glossary  and  other  Additions  and  Improvemenis ; from  the  second 
English  edition.  Translated  from  tlie  sixth  German  edition,  by  Henry  Mf.dlock,  F.  C.  S.,  &c. 
In  one  thick  volume,  small  octavo,  of  about  seven  hundred  pages,  with  679  illustrations  on  wood. 
Suitable  for  the  higher  Schools  and  private  students.  [Noiv  Ready.) 

This  volume,  as  its  title  shows,  covers  nearls'  all  I seen  presents  the  reader  with  so  wide  a range  of  ele- 
the  sciences,  and  emhodiesa  vast  amount  ofinforma-  mentary  knowledge,  with  so  full  illustrations,  a;  so 
tion  for  instruction.  No  other  work  that  we  have  1 cheap  a rate. — Silliman's  Journal,  Nov.  1853. 


TAYLOR  (ALFRED  S.),  M.  D.,  F.  R.  S., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Guy’s  Hospital. 


MEDICAL  JURISPRUDENCE.  Third  American,  from  the  fourth  and  improved 

English  Edition.  With  Notes' and  References  to  American  Decisions,  by  Edward  Hartshorne, 

M.  D.  In  one  large  octavo  volume,  of  about  seven  hundred  pages.  {Now  Ready.) 

In  the  preparation  of  the  English  edition,  from  which  this  has  been  printed,  the  author  has  found 
it  necessary  to  revise  the  whole  of  the  chapters,  as  well  as  to  make  munerous  alterations  and  addi- 
tions, together  with  references  to  many  recent  cases  of  importance.  A Glossary  has  also  been 
added  for  the  convenience  of  those  whose  studies  have  not  been  directed  specially  to  this  subject. 
The  notes  of  the  American  editor  embrace  the  additions  formerly  made  by  Dr.  Gritiilh,  who  revised 
the  work  on  it.s  first  appearance  in  this  country,  together  with  such  new  matter  as  his  experience 
and  the  progress  of  the  science  have  shown  to  be  advisable.  The  work  may  therefore  be  regarded 
as  fully  on  a level  with  the  most  recent  discoveries,  and  worthy  of  the  reputation  which  it  has  ac- 
quired as  a coniplele  and  compendious  guide  for  the  physician  and  lawyer. 


So  well  is  this  work  known  to  the  members  both 
of  the  meclicnland  legal  professions,  and  so  liiglily 
is  it  appreciated  by  them,  tlmt  it  cannot  be  necessary 
for  us  to  say  a word  in  its  commend;ition  ; its  having 
already  reached  a fourth  edition  being  the  best  pos- 
sible testimony  in  its  favor.  The  author  has  ob- 
viously subjected  the  entire  work  to  a very  careful 
revision.  We  find  scattered  through  it  numerous 
additions  and  alterations,  some  of  them  of  consider- 
able importance,'  and  reference  is  made  to  a large 
number  of  cases  which  have  occurred  since  the  date 
of  the  last  publication. — British  and  Foreign  Med.- 
Chirurg.  Revleiv. 

This  work  of  Dr.  Taylor’s  is  generally  acknow- 
ledged to  be  one  of  the  ablest  extant  on  the  subject 
of  rnedical  jurisprudence.  It  is  certainly  one  of  the 
most  attractive  books  that  we  have  met  with;  sup- 
jilying  so  much  both  to  interest  and  instruct,  that 
we  do  not  hesitate  to  affirm  that  after  having  once 
commenced  its  perusal,  few  could  be  prevailed  upon 
to  desist  before  completing  it.  In  the  last  London  1 
edition,  all  the  newly  observed  and  accurately  re-  i 
corded  facts  have  been  inserted,  including  much  that  | 
is  recent  of  Chemical,  Microscopical,  and  Patholo-  j 
gical  research,  besides  papers  on  numerous  subjects  1 


never  before  published;  in  the  supervision  of  this, 
the  third  American,  one  of  the  bast  labors  of  the  la- 
mented Dr.  Griffith,  we  find  a goodly  number  of  notes 
and  additions.  The  publishers  deserve  the  support 
of  the  profession  for  the  publication  of  a work  of 
such  sterling  merit. — Charleston  Medical  Journal 
and  Revieiu. 

It  is  not  excess  of  praise  to  say  that  the  volume 
before  us  is  the  very  best  treatise  extant  on  Medical 
Jurisprudence.  In  saying  this,  we  do  not  wi.sli  to 
be  understood  as  detracting  from  the  merits  of  the 
excellent  works  of  Beck,  Ryan,  Traill,  Guy,  and 
others;  but  in  interest  and  value  we  think  it  must 
be  conceded  that  Taylor  is  superior  to  anything  that 
has  preceded  it.  The  author  is  already  well  known 
to  the  profession  by  his  valuable  treatise  on  Poisons; 
and  the  present  volume  will  add  materially  to  his 
hLli  reputation  for  accurate  and  extensive  know- 
ledge and  discriminating  judgment.  Dr  Griffith  has, 
in  nis  notes,  added  many  matters  of  interest  witn 
reference  to  American  Statute  Law.  &e..  so  that  the 
work  is  brought  completely  up  to  the  wants  of  the 
physician  and  lawyer  at  the  present  day. — Ab  IT. 
Medical  and  Surgical  Journal. 


BY  THE  SAME  AUTHOR. 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 


MEDICINE.  Edited,  with  Notes  and  Addition; 

volume,  of  688  pages. 

The  most  elaborate  work  on  the  subject  that  our 
literature  possesses. — British  and  Foreign  Medico- 
Chirurgical  Review. 

It  contains  a vast  bodj’’ of  facts,  which  embrace 
all  that  is  important  in  toxicologv'j  all  that  is 
necessary  to  the  guidance  of  the  medical  jurist,  and 
all  that  can  be  desired  by  the  lawyer.  — Medico^ 
Chirurgical  Review. 


?j  b}'  K.  E.  Gr]ffith,  M.  D.  In  one  large  octavo 

One  of  the  most  practical  and  trustworthy  works 
on  Poisons  in  our  language. — Western  Journal  of 
Medicine. 

It  is,  so  far  os  our  knowledge  extends,  incompa- 
rably the  best  upon  the  subject;  in  the  highest  de- 
gree creditable  to  the  author,  entirely  trustworthy, 
and  indispensable  to  the  student  and  practitioner. — 
N.  Y.  Annalist. 


THOMSON  (A.  T.),  M.  D.,  F.  R.  S.,  &c. 

DO^IESTIC  MANAGEMENT  OF  THE  SICK  ROOM,  necessary  in  aid  of 

Medical  Treatment  for  the  Cure  of  Diseases.  Edited  b\'  R.  E.  Griffith,  M.  D.  In  one  large 
royal  12mo.  volume,  with  wood-cuts,  360  pages. 


TOMES  (JOHNl,  F.  R.  S. 

A MANUAL  OF  DENTAL  PRACTICE.  Illustrated  by  numerous  engravings 

on  Wood.  In  one  handsome  volume.  {Preparing.) 
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TODD  (R.  B.),  M.  D.,  AND  BOWMAN  (WILLIAM),  F.  R.  S, 

rHYSIOLOGTCAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN.  With  , 

minierous  handsome  wood-cuts.  Parts  I,  II,  and  III,  in  one  octavo  volume,  552  pages.  Part  IV  I 
will  complete  the  work. 

The  distinguisliing  peculiarity  of  this  work  is,  that  the  authors  investigate  for  themselves  every  | 
fact  asserted;  and  it  is  the  immense  labor  consequent  upon  the  vast  number  of  observations  re-  I 
quisite  to  carry  out  this  plan,  which  has  so  long  delayed  the  appearance  of  its  completion.  Part  ' 
IT,  with  numerous  original  illustrations,  is  now  appearing  in  the  Medical  News  and  Library  for 
18-')3.  Those  who  have  subscribed  since  the  appearance  of  the  preceding  portion  of  the  work  can 
have  the  three  parts  by  mail,  on  remittance  ofS2  50  to  the  publishers. 


transactions  of  the  AMERICAN  MEDICAL  ASSOCIATION.  [ 

VOLUME  VI,  for  1853,  large  8vo.,  of  870  pages,  with  numerous  colored  plates  || 

and  wood-cuts.  I, 

Also  to  be  had.  a few  sets  of  the  Transactions  from  1848  to  1853,  in  six  large  octavo  volumes, 
price  $25.  These  volumes  are  published  by  and  sold  on  account  of  the  Association. 


WATSON  (THOMAS),  M.  D.,  &.c. 

LECTURES  ON  THE  PRINCIPLES  AND  PRACTICE  OP  PHYSIC. 

Third  American,  from  the  last  London  edition.  Revised,  with  Additions,  by  D.  Francis  Condir, 
M.  D , author  of  a “ Treatise  on  the  Diseases  of  Children,”  A”c.  la  one  octavo  volume,  of  nearly 
eleven  hundred  large  pages,  strongly  bound  with  raised  bands. 


To  sjiy  thnt  it  is  the  very  best  work  on  the  sub- 
ject now  extnnt,  is  but  to  echo  the  sentiment  of  the 
medical  press  tliroughout  the  country.  — iV.  O. 
Medical  Journal. 

Of  the  text-books  recently  republished  Watson  is 
very  justly  the  principal  favorite. — Holmeses  Rep. 
to  Nat.  Med.  Assoc. 

By  universal  consent  the  work  ranks  among  the 
very  best  text-books  incur  language. — Illinois  and 
Indiana  Med.  Journal. 

Regarded  on  all  hands  as  one  of  the  very  best,  if 
not  the  very  best,  systematic  treatise  on  practical 
medicine  extant. — St.  Louis  Med.  Journal. 


Confessedly  one  of  the  very  best  works  on  the  | 
principles  and  practice  of  physic  in  the  English  or  i 
any  other  language. — Med.  Examiner.  \ 

As  a text-book  it  has  no  equal;  as  a compendium 
of  pathology  and  practice  no  superior. — New  York 
Annalist. 

We  know  of  no  work  better  calculated  for  being 
placed  in  the  hands  of  the  student,  and  for  a text- 
book; on  every  important  point  the  author  seems  | 
to  have  posted  up  his  knowledge  to  the  day. — 
Amer.  Med.  Journal. 

One  of  the  most  practically  useful  hooks  that  | 
ever  was  presented  to  the  student.  — N.  Y.  Med.  j 

Journal. 


WALSHE  (W.  H.),  M.  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London. 

DISEASES  OF  THE  HEART,  LUNGS,  AND  APPENDAGES:  tlieir 


Symptoms  and  Treatment.  In  one  handsome 

We  consider  this  as  the  ablest  work  in  the  En- 
glish language,  on  the  subject  of  which  it  treats; 
the  author  being  the  first  stethoscopist  of  the  day. 
— Charleston  Medical  Journal. 

The  examination  liave  given  the  above  work, 
convinces  us  that  it  is  a complete  system  or  treatise 
upon  the  great  speciality  of  Physical  Diagnosis.  To 
give  the  reader  a more  perfect  idea  of  what  it  con- 


volume,  large  royal  12mo.,  512  pages. 

tains,  we  should  be  glad  to  copy  the  whole  table  of 
contents  and  make  some  extracts  from  its  pages,  but 
our  limits  forbid.  We  Imve  no  hesitation  in  recom- 
mending the  work  as  one  of  the  most  complete  on 
this  subject  in  the  English  language;  and  yet  it  is 
not  so  voluminous  as  to  be  objectionable  on  tliis  ac- 
count, to  any  practitioner,  however  pressing  his 
engagements. — Ohio  Medical  and  Surgical  Journal. 


WHAT  TO  OBSERVE 

AFTER  DEATH,  IN  MEDICAL  CASES. 

of  the  London  Society  for  Medical  Observation.  In  one  very 
extra  cloth  [Just  Issued.) 


AT  THE  BEDSIDE  AND 

Published  under  ihe  authority 
handsome  volume,  royal  12mo  , 

Did  not  the  perusal  of  the  work  justify  the  hi^h 
opinion  we  liave  of  it,  the  names  of  Dr.  ^yalslle,  the 
originator,  and  of  Dr.  Ballard,  as  the  editor  of  the 
volume,  would  almost  of  itself  have  satisfied  us  that 
it  aliounds  in  minute  clinical  accuracy.  We  need 
not  say  that  tlie  execution  of  the  whole  reflects  the 
higliest  credit  not  only  upon  the  gentlemen  men- 
tioned, but  upon  all  those  engaged  upon  its  produc- 
tion. Ill  conclusion,  we  are  convinced  that  the 
pos.scssion  of  tlie  work  will  be  almost  necessary  to 
every  irienilicr  of  the  profession — that  it  will  be 
fonmi  indi.spcusablc  to  the  praclie.il  physician,  the 
patliologist,  the  medical  jurist,  and  above  all  to  the 
medical  student. — London  Medical  Times. 

We  hail  the  appearance  of  this  hook  as  the  grand 
desideratum. — Charleston  Medical  Journal. 

This  little  work,  if  carefully  rearl  by  even  old 
practitioners,  cannot  fail  to  be  productive  of  much 
good;  as  a guide  to  the  younger  members  of  the  pro- 
fession in  directing  their  attention  specially  to  the 
best  mode  of  investigating  cases  so  as  to  arrive  at 


correct  diagnosis,  it  will  prove  exceedingly  valua- 
ble. The  great  difficulty  with  beginners,  who  liave 
not  been  under  the  immediate  training  of  an  expe- 
rienced physician,  is  continually  found  to  be  in  the  ! 

appreciation  of  the  true  condition  of  the  organs  and  ft 

tissues.  Let  such  provide  themselves  with  this 
work  and  study  it  thoroughly,  and  they  will  find  j“ 
much  of  the  difficulty  removed. — Southern  Medical  j 

and  Surgical  Journal.  ; 

This  is  truly  a very  capital  book.  The  whole  ij; 

medical  world  will  reap  advantages  from  its  puhli-  | 

cation.  The  medical  journals  will  soon  show  its  i 
influence  on  the  character  of  the  Reports  of  Cases” 
which  they  publish.  Drs.  Ballard  and  Walshe  have 
given  to  the  world,  througli  a small  hut  ustful 
medical  organization,  a clieap  but  invaluable  book. 

We  do  advise  every  reader  of  this  notice  to  buy  it 
and  use  it.  Unless  lie  is  so  vain  as  to  imagine  liiin-  i 
self  superior  to  the  ordinary  human  capacity,  he  will  1 
in  six  months  see  its  inestimable  advantages. — | 

Stethoscope.  \ 
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WILSON  (ERASMUS),  M.D.,  F.  R.  S., 

Lecturer  on  Anatomy,  London. 

A SYSTEM  OE  HUMAN  ANATOMY,  General  and  Special.  Fourth  Ameri- 
can, from  the  last  English  edition.  Edited  by  Paul  B.  Goddard,  A.  M.,  M D.  With  two  tmn- 
dred  and  fifty  illustrations.  Beautifully  printed,  in  one  large  octavo  volume,  of  nearly  six  hun- 
dred pages. 


In  many,  if  not  all  the  Colleges  of  the  Union,  it 
' has  become  a standard  text-book.  This,  of  itself, 
is  sufficiently  expressive  of  its  value.  A work  very 
desirable  to  the  student;  one,  tlie  possession  of 
which  will  greatly  facilitate  his  progress  in  the 
study  of  Practical  Anatomy. — New  York  Journal  of 
Medicine. 

Its  author  ranks  with  the  highest  on  Anatomy. — 
Southern  Medical  and  Surgical  Journal. 


It  offers  to  the  student  all  the  assistance  that  can 
be  expected  from  such  a work. — Medical  Examiner. 

The  most  complete  and  convenient  manual  for  the 
student  we  possess. — American  Journal  of  Medical 
Science. 

In  every  respect,  this  work  as  an  anatomical 
guide  for  the  student  and  practitioner,  merits  our 
warmest  and  most  decided  praise. — London  Medical 
Gazette. 


BY  THE  SAME  AUTHOR. 

THE  DISSECTOR;  or.  Practical  and  Surgical  Anatomy.  Modified  and  Re- 
arranged, by  Paul  Beck  Goddard,  M.  P.  A new  edition,  with  Revisions  and  Additions.  In 
one  large  and  handsome  volume,  royal  12mo.,  with  one  hundred  and  hfleen  illustrations. 

In  passing  this  work  again  through  the  press,  the  editor  has  made  such  additions  and  improve- 
ments as  the  advance  of  anatomical  knowledge  has  rendered  necessary  to  maintain  the  work  in  the 
high  reputation  which  it  has  acquired  in  the  schools  of  the  United  Slates,  as  a complete  and  tailhtul 
guide  to  the  student  of  practical  anatomy.  A number  of  new  illustrations  have  been  added,  espe- 
cially in  the  portion  relating  to  the  complicated  anatomy  of  Hernia.  In  mechanical  execution  the 
work  will  be  found  superior  to  former  editions. 


BY  THE  SAME  AUTHOR. 

ON  DISEASES  OF  THE  SKIN.  Third  American,  from  the  third  London 

. edition.  In  one  neat  octavo  volume,  of  about  five  hundred  pages,  extra  cloth.  {Jifst  Issued.) 

• Also,  to  be  had  done  up  with  fifteen  beautiful  steel  plates,  of  which  eight  are  exquisitely  colored  ; 

’ ^ representing  the  Normal  and  Pathological  Anatomy  of  the  Skin,  together  with  accurately  colored 
\ delineations  of  more  than  sixty  varieties  of  disea.se,  most  of  them  the  size  of  nature.  The  Plates 
4 are  also  for  sale  separate,  done  up  in  boards. 

The  increased  size  of  this  edition  is  sufficient  evidence  that  the  author  has  not  been  content 
1 with  a mere  republication,  but  has  endeavored  to  maintain  the  high  character  of  his  work  as  the 
'i  standard  text-book  on  this  interesting  and  difficult  class  of  diseases.  He  has  thus  introduced  such 
' new  matter  as  the  experience  of  the  last  three  or  four  years  has  suggested,  and  lias  made  such 
alterations  as  the  progress  of  scientific  investigation  has  rendered  expedient.  The  illustrations  have 
k also  been  materially  augmented,  the  number  of  plates  being  increased  from  eight  to  sixteen. 


t The  ‘‘Diseases  of  the  Skin,”  by  Mr.  Erasmus 
Wilson,  may  now  be  regarded  as  the  standard  work 
in  that  department  of  medical  literature.  The 
t;  plates  by  Which  this  edition  is  accompanied  leave 
i : nothing  to  be  desired,  so  far  as  excellence  of  delinea- 
r tion  and  perfect  accuracy  of  illustration  are  con- 
corned. — Medico-Chirurgical  Review. 

As  a practical  guide  to  the  classification,  diag- 
nosis, and  treatment  of  the  diseases  of  the  skin,  the 
book  is  complete.  We  know  nothing,  considered 
in  this  aspect,  better  in  our  language;  it  is  a safe 
» ' authority  on  all  the  ordinary  matters  which,  in 


this  range  of  diseases,  engage  the  practitioner’s 
attention,  and  possesses  the  liigh  qualit)’ — unknown, 
we  believe,  to  every  older  manual — of  being  on  a 
level  with  science’s  high-water  mark ; a sound  book 
of  practice. — London  Med.  Times. 

Of  these  plates  it  is  impossible  to  speak  too  highly. 
The  representations  of  the  various  forms  of  cuta- 
iieons  disease  are  singularly  accurate,  and  thecolor- 
ing  exceeds  almost  anything  we  have  met  wiih  in 
point  of  delicacy  and  finish. — British  and  Foreign 
Medical  Review. 


BY  THE  SAME  AUTHOR. 


f ON  CONSTITUTIONAL  AND  HEREDITARY  SYPHILIS,  AND  ON 

SYPHILITIC  ERUPTIONS.  In  one  small  octavo  volume,  bemiiifully  printed,  with  four  exqui- 
> site  colored  plates,  presenting  more  than  thirty  varieties  of  syphilitic  eruptions. 


This,  in  many  respects,  is  a remarkable  work,  pre- 
senting views  of  theory  and  principles  of  practice 
which,  if  true,  must  change  completely  the  existing 
i‘  state  of  professional  opinion. — Neio  York  Journal  oj 
i|  Medicine. 

'■  Dr.  Wilson’s  views  on  the  general  subject  of 
! Syphilis  appear  to  us  in  the  main  sound  and  judi- 
' cious,  and  we  commend  the  book,  as  an  excellent 
monograph  on  the  subject.  Dr.  Wilson  has  pre- 
i<;  eented  us  a very  faithful  and  lucid  description  of 


Syphilis  and  has  cleared  up  many  obscure  points  in 
connection  with  its  transmissibility,  pathology  and 
sequelae.  His  facts  and  references  will,  weare  satis- 
fied, be  received  as  decisive,  in  regard  to  many 
questiones  vexatce.  They  appear  to  us  entitled  to 
notice  at  some  length.  We  have  perhaps  l)een  some- 
what prodigal  of  space  in  our  abstract  of  this  book. 
But  It  is  certainly  a very  good  resume  of  received 
opinions  on  Syphilis,  and  presents,  to  many,  original 
and  striking  views  on  the  subject  — Med.  Examiner . 


WHITEHEAD  (JAMES),  F.  R.  C.  S.,  8cc, 

THE  CAUSES  AND  TREATMENT  OF  ABORTION  AND  STERILITY; 

» being  the  Result  of  an  Extended  Practical  Inquiry  into  the  Physiological  and  Morbid  Conditions 

of  the  Uterus,  In  one  volume,  octavo,  368  pages. 
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WILDE  (W.  R,), 

Surgeon  to  St.  Mark’s  Ophthalmic  and  Aural  Hospital,  Dublin. 

AITRAL  surgery,  and  the  nature  and  treatment  of  dis- 
eases OF  THE  EAR.  In  one  handsome  octavo  volume,  vt'ith  illustrations.  (Now  Ready.) 
So  little  is  generally  known  in  this'  country  concerning  the  causes,  symptoms,  and  treatment  ol 
aural  ali'ections,  that  a practical  and  scientific  work  on  that  subject,  from  a practitioner  of  Mr. 
M'ilde's  great  experience,  cannot  fail  to  be  productive  of  much  benefit,  by  attracting  attention 
to  this  obscure  class  of  diseases,  which  too  frequently  escape  attention  until  past  relief  The  im- 
mense nutnber  of  cases  which  have  come  under  Mr.  Wilde’s  observation  for  many  years,  have 
allbrded  him  opporttinities  rarely  enjoyed  for  investigating  this  branch  of  medical  science,  and  his 
work  may  therefore  be  regarded  as  of  the  highest  authority. 


WEST  (CHARLES),  M.  D., 

. Senior  Physician  to  the  Royal  Infirmary  for  Children,  &c. 

LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 

In  one  voltune,  octavo,  of  four  hundred  and  fifty  pages. 


The  Lectures  of  Dr.  West,  originally  published  in 
the  London  Medical  Gazette,  form  a most  valuable 
addition  to  this  branch  of  practical  medicine.  For 
many  years  physician  to  the  Children’s  Infirmary, 
his  opportunities  for  observing  their  diseases  have 
been  most  extensive,  no  less  than  14,t)00  children 
having  been  brought  under  his  notice  during  the  past 
nine  years.  These  have  evidently  been  studied  with 
great' care,  and  the  result  has  been  the  production  of 
the  very  best  work  in  our  language,  so  far  as  it  goes, 
on  the  diseases  of  this  class  of  our  patients.  The 
symptomatology  and  imthology  of  their  diseases  are 
especially  exhibited  most  clearly;  and  we  are  con- 
vinced that  no  one  can  read  with  care  these  lectures 
without  deriving  from  them  instruction  of  the  most 
important  kind.— C/rarleston  Med.  Journal. 


Every  portion  of  these  lectures  is  marked  by  a ge- 
neral accuracy  of  description,  and  by  the  sound 
of  the  views  set  forth  in  relation  to  the  patiu.i  igy 
and  therapeutics  of  the  several  maladies  treated  of. 
The  lectures  on  the  diseases  of  the  respiratory  ap- 
paratus, about  one-third  of  the  whole  number,  arc 
particularly  excellent,  forming  one  of  the  fullest 
and  most  able  accounts  of  these  affections,  as  they 
present  themselves  during  infancy  and  childhood, 
in  the  English  language.  The  history  of  the  seve- 
ral forms  of  phthisis  during  these  periods  of  exist- 
ence, with  their  management,  will  be  read  by  all 
with  deep  interest. — The  Avuriean  Journal  of  ike 
Medical  Sciences. 
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WILLIAMS  (C.  J.  B.),  M.  D.,  F.  R.  S., 

Professor  of  Clinical  Medicine  in  University  College,  London,  &c. 

PRINCIPLES  OF  MEDICINE;  comprising  General  Pathology  and  Therapeu- 
tics, and  a brief  general  view  of  Etiology,  Nosology,  Semeiology,  Diagnosis,  Prognosis,  and 
Hygienics.  Edited,  with  Additions,  by  Meredith  Glymer,  M.  D.  Fourth  American,  from  the 
lasrand  enlarged  London  edition.  In  one  octavo  volume,  of  nearly  five  hundred  pages.  Nor: 
Ready.  This  new  edition  has  been  materially  enlarged  and  brought  up  by  the  editor. 

It  possesses  the  strongest  claims  to  the  attention  of  the  medical  student  and  practitioner,  from 
the  admirable  manner  in  wliich  the  various  inquiries  in  the  dillerent  branches  of  pathology  are 
investigated,  combined,  and  generalized  by  an  experienced  practical  physician,  and  directly  applied 
to  the  mvestigation  and  treatment  of  disease. — Editor’s  Preface. 

The  best  exposition  in  our  language,  or,  we  be-  I Few  books  have  proved  more  useful,  or  met  with 
lieve  in  any  language,  of  rational  medicine,  in  its  | a more  ready  sale  than  this,  and  no  practitioner 
present  improved  and'  rapidly  improving  state. — I should  regard  his  library  as  complete  without  it. 
British  and  Foreign  Medico-Chirurg.  Jieview.  \ — Ohio  Med.  and  Surg.  Journal. 
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BY  THE  SAME  AUTHOR. 

A PRACTICAL  TREATISE  ON  DISEASES  OF  THE  RESPIRATORY 

ORGANS;  including  Diseases  of  the  Larynx,  Trachea,  Lungs,  and  Pleiirm.  With  numerous 
Additions  and  Notes,  by  M.  Glymer,  M.  D.  With  wood-cuts.  In  one  octavo  volume,  pp.  508. 
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YOUATT  (WILLIAM),  V.  S. 

THE  HORSE.  A new  edition,  with  numerous  illustrations;  together  with  a 

general  hi.-tory  of  the  Horse;  a Dissertation  on  the  American  Trotting  Horse;  how  Trained  and 
’ Jockeyed;  an  Account  of  his  Remarkable  Performances;  and  an  Essay  on  the  Ass  and  the  Mule. 
Jiy  J.  6.  Skinner,  formerly  Assistant  Postmaster-General,  and  Editor  of  the  Turf  Register. 
One  large  octavo  volume. 

BY  the  same  author. 

THE  DOG.  Edited  by  E.  J.  Lewis,  M.  D.  With  numerous  and  beautiful 

illiisirations.  In  one  very  liandsome  volume,  crown  Svo.,  crimson  cloth,  gilt. 


ILLUSTRATED  MEDICAL  CATALOGUE. 

BLANCHARD  & LEA  have  now  ready  a Catalogue  of  their  Medical  and  Surgical  Publi- 
c.atioiis,  contiiiniiig  de.scriptions  of  the  works,  with  Notices  of  the  Press,  and  specimens  of 
the  liiustratlons,  making  a pampiiiet  of  forty-eight  iarge  octavo  pages.  Itiias  been  prepared 
witii  great  care,  and  without  regard  to  expense,  forming  one  of  the  most  beautifui  specimens 
of  typograpiiicai  execution  as  yet  issued  in  this  country.  Copies  wiii  be  sent  by  maii,  and 
the  postage  paid,  on  appiicatiou  to  the  Pubiishers,  by  iuciosing  a three  cent  postage  stamp. 


AND  SCIENTIFIC  PUBLICATIONS. 
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B.  & L.  subjoin  a condensed  list  of  their  publications  in  general  and  educational 
literature,  of  which  more  detailed  catalogues  will  be  furnished  on  application. 

HISTORY  AND  BIOGRAPHY. 


BROWNING’S  HISTORY  OF  THE  HUGUE 
NO  rS,  1 vol.  8vo. 

CAMPBELL’S  (LORD)  LTVES  OF  THE  LORD 
CHANCELLORS  OF  ENGLAND,  from  bhe  earl- 
iest rimes  to  the  Reiga  of  George  IV.  Jn  seven 
handsome  crown  octavo  volumes,  extra  cloib  or 
half  morocco. 

CAVIPBEI.LS  (LORD)  LIVES  OF  THE  CHIEF 
JUS'I'ICES  OF  ENGLAND,  from  the  Norman 
Conquest.  In  two  handsome  crown  octavo  vols., 
to  match  the  Chancellors.’’ 

DIXON’S  LIFE  OF  WILLIAM  PENN.  A new 
work.  1 vol.  royal  12ino  , extra  cloth. 

GRaHAME’S  COLONIAL  HISTORY  OF  THE 
UNITED  S PA  CES.  2vols.6vo.  Anew  edition. 

GUIZOT’S  LIFE  OF  CROMWELL.  (Preparing.) 

HERVEY’S  memoirs  of  GEORGE  II.  2 vois. 
royal  12mo  , extra  doth. 

INGERSOLL’S  HISTORY  OF  THE  LATE  WAR. 
2 vols  8vo. 

KENNEDY’S  LIFE  OF  WILLIAM  WIRT.  2d 
edition,  2 vols.  royal  l2mo.,  extra  cloth,  with  Por- 
trait. 

Same  work,  library  edition.  2 vols.  Svo. 

KAVANAGH  S woman  IN  FRANCE  IN  THE 
EIGHTEENTH  CENTURY.  I vol.  royal  12mo.. 
extra  cloth 

LOUIS  BLANC  S FRANCE  UNDER  LOUIS  PHI 
LIPPE,  lb30-Ib4U.  2 vols.  crown  Svo.,  extra  cloth. 


LOUIS  BLANC’S  FRENCH  REVOLUTION.  1 vol 
crown  Svo  extra  cloth. 

MARSH  (MRS.)  ROMANTIC  HISTORY  OFTHE 
HUGUENOTS.  2 vols.  royal  12ino.,  extra  cloth. 

NiEttUHRS  ANCIEN  1'  HISrORV.  By  Lbomhard 
Schmitz.  In  three  handsome  crown  octavo  vois., 
(l.aielv  Issued.) 

PARDOE’S  FRANCIS  THE  FIRST.  2 voU.  royal 
l2ino..  extra  cloth. 

PALGRAVES  NORMANDY  AND  ENGLAND. 
Ill  three  vols  crown  8vo..  (Preparing.) 

RUSH’S  COURT  OF  LONDON,  1 vol.Svo. 

RANKE’S  HIS  I'ORY  OF  i HE  REFORMATION 
IN  (ifjR.MANY.  To  he  complete  in  1 voi.  Svo. 

RANKES  HISTORY  OF  THE  OTTOMAN  AND 
SPANISH  EMPIRES.  Svo.  Price  50  cents. 

RUSSEL’S  LIFE  OF  CHARLEts  JAMES  FOX. 
2 vols  , handsome  rova!  12mo.  (Nos\’  reatty.) 

STRICKLAND’S  LIVES  OF  THE  QUEENS  OF 
ENGLAND,  from  ilie  Norman  Conquest.  Com- 
plete ill  6 handsome  crov^'ii  Svo.  volumes,  various 
styles  of  liindmg. 

STR1CKLAND&  LIVES  O'  THE  QUEENS  OF 
HENRY  Vlil.  In  one  handsome  crown  Svo.  voi.. 
exira  cloth,  various  style?. 

STRICKLAND’S  LIFE  OF  QUEEN  ELIZA  BETH. 
Ill  one  hand>ome  crown  Svo.  voiuine,  extra  ciotn, 
various  stv  les. 

STEIN  METZ’S  HISTORY  OF  THE  JESUITS. 
2 vols.  crown  8vo.,  extra  cloth. 


MISCELLANEOUS. 


ACTON  (MRS.)  MODERN  COOKERY.  Edited  by 
Mrs.  S J Hale.  1 handsome  volume,  royal  12mo., 
extra  doth,  with  illusiraiions. 

ADDISON  ON  CONTRACTS,  and  on  Parties  to 
Actions, ex  contractu.  1 large  octavo  volume,  law 
sheep. 

BOZ’S  (DICKENS’)  COMPLETE  AVORKS.  In  ten 
vols.  Svo.,  extra  cloth,  with  numerous  plates.  Any 
volume  sold  separate. 

Same  work,  common  edition,  in  paper,  10  parts.  Any 
volume  sold  separate. 

Same  work,  in  4 large  vols..  good  paper,  fancy  cloth. 

BUFFUiM’S  SIX  MONTHS  IN  THE  GOLD 
iVllNPiS.  1 vol.  royal  12mo.,  extra  cloth  or  paper, 
50  cents. 

BAIRD’S  WEST  INDIES  AND  NORTH  AMERI- 
CA. 1 vol.  royal  12mo..  extra  cloth. 

CLATER  ON  THE  DISEASES  OF  HORSES.  By 
Skinner.  I vol  12mo. 

CLATER'S  CA  TTLE  AND  SHEEP  DOCTOR.  1 
vol.  12mo..  cuts. 

COOPER’S  SEA  TALES.  6 vols  T2mo..  cloth. 

COOPER'S  LEATHERSTOCKING  TALES.  5 
vols.  12mo..  cloth. 

DON  QUIXOTE.  AVith  numerous  illustrations  by 
Johaniioi.  2 vols.  Svo  cloth,  or  half  morocco 

DAVIDSON,  MARGARET,  Memoirs  of  and  Poems. 
In  one  vol.  12mo.,  paper  50  cents,  or  extra  doth. 

DAVIDSOxN;  LUCRE  TI  a,  Poetical  Remains.  1 vol. 
12mo  , paper  50  cents,  or  extra  doth. 

Davidson,  MRS,  Poetry  and  Life.  In  one  vol. 
12mo..  paper  50  cents,  or  extra  cloth. 

ENCYCLOPAEDIA  OF  GEOGRAPHAL  In  three 
octavo  vols.,  many  cuts  and  maps,  various  bindings. 

ENC^-CLOPaEDIA  AMERICANA.  14  vols.  Svo. 
various  bindings. 

Vol.  14.  bringing  the  work  up  to  IS4G,  sold  separate. 

EXPLORING  EXPEDITION,  NARRATIVE  OF 
in  six  vols.,  imperial  quarto,  with  several  hundred 
plates,  maps,  and  wood-cuts 

EVANS'S  SUGAR-PLANTER  S MANUAL.  1 vol. 
Svo  . extra  doth,  plates. 

ERMAN’S  TRAVELS  IN  SIBERIA  2 vols  royal 
12iiio.,  extra  cloth. 

ENDLESS  AMUSEMENT.  Neat  ISmo.,  crimson 
doth,  with  cuts. 

FIELDING’S  SELECT  WORKS.  In  one  vol.  Svo. 
cloth,  or  4 parts,  paper 

FLETCHER'S  NOTES  FROM  NINEVEH.  1 vol. 
royal  12mo.,  extra  doth. 

FRANCATELLPS  MODERN  FRENCH  COOK.  In 
I vol.  Svo.,  with  many  cuts. 

HAWKER  ON  SHOOTING.  Edited  by  Porter. 
With  plates  and  cuts.  1 vol.  Svo.,  beautiful  extra 
cloth,  new  edition,  (Just  Issued.) 


HOLTHOUSE’S  LAW  DICTION  A RA’.  By  Pex- 
TNGTox.  I vol.  large  12mo.  law  shee)). 

JOHNSON'S  dictionary  OF  GARDENING. 
By  Landreth.  1vol.  large  royal  12ino.,  600  pages, 
many  cuts. 

LANGUAGE  OF  FLOWERS.  Sih  edition.  1 vol. 
ISmo  , colored  jilates.  crimson  cloth,  gill 

LEWIS’S  HINTS  TO  SPORTSAJEN.  1 vol.  royal 
12mo..  extra  cloth,  iilnstraled, 

LYNCH'S  NARRATIVE  OF  THE  U.  S.  EXPE- 
DITION TO  THE  DEAD  SEA  AND  RIVER 
JORDAN.  1 large  octavo  volume,  with  numerous 
plates  and  maps. 

Same  work,  condensed  edition,  in  neat  royal  12mo. 

MaCFARLANE'S  TURKEY  AND  ITS  DES- 
TINY. 2 vols  rova!  l2ino.,  extra  cloth. 

M A C K A Y ’ S TRAVELS  1 N TH  E UNITED 
S TATES.  2 vols.  royal  12mo..  extra  cloth. 

MARTINEAU'S  EASTERN  LIFE,  l vol.  crown 
Svo  . extra  cloth. 

MARTINEAU’S  HOUSEHOl,D  EDUCATION.  1 
vol.  royal  12mo.,  extra  cloth. 

PAGET’S  HUNGARY  AND  TRANSYLVANIA. 
2 vols.  royal  12mo..  extra  doth. 

PULSZKY’S  HUNGARIAN  LADY.  1 vol.  royal 
l‘2ino  . extra  cloih. 

PICCIOLA— The  Prisoner  ot  Fenesirella.  Illustrated 
edition,  with  cuts,  royal  12mo.,  beautiful  crimson 
doth. 

Same  work  fancy  paper,  price  50  cents. 

READINGS  FOR  THE  YOUNG  FROM  SIR 
WALTER  SCOTT,  2 vols.  ro^  al  ISmo.,  extra 
crim'^on  cloth,  plates 

SELECT  WORKS  OF  TOBIAS  SMOLLETT. 
Cloth  or  paper. 

SHAW’S  OUTLINES  OF  ENGLISH  LITER  A- 
TURE.  I large  voi.  ro>al  12mo.,  extra  doth. 

SMALL  BOOKS  ON  GREAT  SUBJECTS.  In  three 
neat  volumes,  royal  ISirio.  extra  cloth 

SAM  SLICK  S NEW  WORK— WISE  S .\WS  AND 
MODERN  INSTANCES.  1 vol.  12mo.,  {Now 
Ready  ) 

THO.MSf)N’S  DOMESTIC  MANAGEMENT  OF 
THE  SICK  ROOM.  I vol.  12mo. 

WHEATON  S INTERNATIONAL  LAW.  1 vol 
large  Svo  , law  sheep,  or  extra  doili  3d  editjon, 
mild)  improved 

YOUATT  ON  THE  HORSE,  &c.  By  Skinner.  1 
vol  Svo.,  many  cuts. 

YOUATT  ON  THE  DOG.  Willi  plfUes.  1 vol. 
crown  Svo..  heaunful  crimson  cloili. 

YOUATT  ON  THE  PIG.  i vol.  ISmo.,  extra  cloth, 
With  cuts. 

Same  work  in  paper,  price  50  cents. 
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BLANCHARD  LEA’S  SCIENTIFIC  PUBLICATIONS. 


NATURAL 

AMERICAN  ORNITHOLOGY,  By  PrinceCharles 
BoNArARTE.  In  four  haiulsome  folio  volumes,  with 
heautifnl  oolor<*d  plates. 

ARNO  rrs  HLEMEN  I'S  OF  PHYSICS.  New  Edi- 
iiion  By  Isaac  Hays,  M.  D In  one  octavo  volume, 
wPh  ’JIHl’  illu>iraiions. 

ANS  ri'.O'S  ANCIENT  WORLD.  OR  PICTU- 
RESQUE SKETCHES  OF  CREATION.  1 vol 
PJmo  numerous  cuts. 

BROUERIP'S  ZOOLOGICAL  RECREATIONS.  1 
vol.  royal  I2.no,,  extra  cloili. 

bowmans  PRACnCAL  CHEMISTRY.  1vol. 
roviil  l‘2ino.,  extra  cloth;  outs. 

BEaLE  on  the  I,AWS  of  HEALTH  IN  RE- 
LA  I'lON  TO  MIND  and  body.  1vol.  royal 
12ino  . extra  eloih. 

BIRD'S  NATURAL  PHILOSOPHY.  1 vol.  royal 
I2tn  i.,  with  many  cui!<. 

BRKiHAM  ON  MENTAL  CULTIVATION,  &c. 
12tm> . eloili. 

BREWSTERS  TREATISE  ON  OPTICS.  1vol. 
l2mo..  cuts. 

COI.ERIUGE'S  IDEA  OF  LIFE.  1 vol.  12mo., 

COtlK 

CARPENTER'S  GENERAL  AND  COMPARA- 
J'lVE  PHYSIOLOGV.  With  tiumerous  wood 
outs.  1 vol  larjje  Svo  , new  edition.  (Preparing.) 

CARPENTER  ON  THE  MICROSCOPE.  Hand- 
somely illustrated.  (Preparing  ) 

DANA  ON  CORaLS.  i vol.  royal  4lo.,  extra  cloth, 
with  wood  cuts. 

Allas  to  do  . latge  imperial  folio,  half  morocco,  with 
over  GO  magntfieeni  colored  plates. 

DK  LA  BECHES  GEOLOGICAL  OBSERVER. 

1 iari»e  vol.  8vo  over  GOO  cuts.  (Now  Readv  ) 

FOWNES-S  RECENT  WORK  ON  CHEMISTRY. 
New  edition.  By  Bimdges.  1 vol.  l*Jmo.,  many 
cuis,  sheep  or  extra  cloth. 

GRAH  AM'S  ELEMENTS  OF  CHEMISTRY.  Large 
Svo..  many  cuts.  (Part  I,  lately  issued,  Pan  II, 
preparing  ) 

GREGORY  ON  ANIMAL  MAGNETISM.  1 vol. 
royal  12ino.,  (Now  Ready.) 

GRIFFITH'S  CHEMISTRY  OF  THE  FOUR  SEA- 
SONS. 1 vol  12mo.,  many  cuts. 

GRIFFIPH’S  MEDICAL  BOTANY.  1 vol.  large 
Svo..  extra  clotli.  nearly  400  cuts. 

HANDBOOKS  OF  NATURAL  PHILOSOPHY 
AND  AS'TRONO.MY.  By  Dionysius  Ivabdner. 
Fir.<i  Course,  1 thick  vol.  royal  12mo.,  with  420 
wood  cuts. 


ARNOTT’SEl.EMENTS  OF  PHYSICS.  New  edi- 
tion. Complete  ini  vol.  Svo  , many  illustrations. 
BOL.MAR'S  FRENCH  SERIES,  consisting  of;- 
PERRIN’S  Fables,  with  key.  1 vol.  l2mo.,  half 
hound. 

COLLOQUIAL  PHRASES.  1 vol.  ISmo.,  hf.  bound. 
A VENTURES  DE  TELEMAQUE,  1 vol.  12mo., 
half  bound. 

KKV  to  do.  do.  do. 

FRENCH  VERBS.  1 vol.  12mo..  half  bound. 
BAIRD’S  CLASSICAL  MANUAL.  AnEpiiomeof 
Aiicieiil  Geography,  Mythology,  Aniiquiiies,  and 
Chronology,  i vol,  royal  ISmo.,  extra  cloth. 

Same  work,  half  IhhmkJ.  embossed  leather  backs. 
BIRD'S  ELEMENTS  OF  NATURAL  PHILOSO- 
PHY. 1 vol.  royal  Piino..  sheep,  or  ex . cl.  G72  cuts. 
BUTLER'S  A TEAS  OF  ANCIHN  T GE(.)GRAPH  Y. 

Revi>ed  eoiiion.  1 vol. 8vo.  IPf h'd.  21  colored  maps. 
BU  TLEIUS  GEOGRAPHIA  CLASSICA.  Revised 
e<)i:ion;  1 vol.  TJino.,  half  bound. 

BREvVSTERs  'TREAn.>E  ON  OPTICS.  Witli 
adfliiioas.  By  Bache.  1 vol.  l2mo  , halfhound,  cuhs. 
BROV>  NES(HlEEKCLi\SSlCAL  LITERATURE. 

1 vol  crown  8vo  .extra  cloth. 

BRO\VXi:>  RO.M  an  CLASSICA  I.  Id'TERA 
TUBE.  1 vol.  crown  hvo.,  ex.  cloth.  (Now  Ready.) 
FOSTERS  HANDBOOK  OF  MODERN  EURO 
PEaN  literature  1 vol.  roy  al  12mo  . ex.  cl. 
FOVVNE'S  CHEMISTRY  FOR  STUDEN  TS.  New 
ediuon.  By  Buidgks.  1 vol  royal  l2mo..  many  cuts, 
ex  ra  cloth,  or  sheep 

GRAHAM’S  El.i:MT:Nrs  OF  CHEMISTRY.  21 
edition,  enlarged  Edited  by  Bridges.  Svo  many 
cuts  l^art  1..  lately  i.^sued.  Part  H..  preparing. 
HEKSCHEL’S  OUTLINES  OF  ASTRONOMY.  A 
iiew  edition.  With  numerous  plates  and  wood- 
cuts. ] vol.  crown  Svo. , extra  cloth. 

HEBSCIIEL'S  TREATISE  ON  ASTRONOMY.  1 
vol  12mo.,haJf  bound,  with  plates  and  cuts. 
JOHNSTON’S  ATLAS  OF  PHYSICAL  GEOGRA- 
PH V.  1 vol.,  with  2G colored  plates,  hf  bound. 
LARDNER’S  HANDBOOKS  OF  NATURAL  PHI- 
LOSOPHY  AND  ASTRONOMY. 

First  Course,  containing  Mechanics,  Hydrosta*  | 


SCIENCE. 

Second  Course,  1 vol.  royal  12mo.,  with  250  wood- 
cuts, (Just  Issued.) 

Third  Course,  1 vol.  royal  12mo  . (Just  Ready.) 
HERSCHEL’S  OUTLINES  OF  ASTRONOMYL 
1 vol.  crown  8vo..  ex.  el.,  with  plates  and  wood  cuts.  ' 
HER'^CllEL’S  TREATISE  ON  ASTRONOMY.  1 
vol.  12ino.,  cuts  and  plates. 

HALE’S  ETHNOLOGY  AND  PHILOLOGY  OF  i 
THE  U.  S.  EXPl.ORING  EXPEDITION.  1 vol. 
royaNio.,  extra  cloth. 

IIUMBOI.DT'S  ASPECTS  OF  NATURE.  2d  edi- 
tion. 1 large  vol.  royal  12mo  , extra  cloth.  ' 

ILLUSTRATED  SERIES  OF  SCIENTIFIC 
WORKS,  heantifully  printed.  (Now  Ready.)  Mul- 
ler’.’* Physics,  1 vol.,  Weisbach’s  Mechanics, 2 vol.s  , * 

Knapp's  Technology,  2 vols.,  Mohr,  Redwood,  and 
I'rocior’s  Pharmacy,  1 vol.,  De  la  Beche’s  Geolo- 
g'Cal  Observer,!  vol.  8vo.,  and  Carpenter's  Com- 
jtaraiive  Physiology,  I vol. ; pritited  and  bound  to  ' 
match,  containing  in  all  over  3000  illustration-. 
Graham’s  Chemistry,  1 vol.,  (Nearly  Ready.)  To 
be  followed  by  others  in  various  branches. 
JOHNSTON’S  PHYSICAL  ATLaS  OF  NATU- 
RAL PHENOMENA.  In  one  large  and  handsome  > 
imperial  4io.  vol.,  lialf  bound  in  morocco,  with  26  t 
maps,  beaniifully  colored. 

KNOX'S  RACES  OF  MEN.  1 vol.  royal  12mo., 
extra  cloth. 

KNAPP  S TECHNOLOGY,  OR  CHEMISTRY 
APPLIED  TO  THE  ARTS  AND  TO  MANU- 
FACTURES Translated  by  Ronalds.  Ed'ted  by 
Johnson.  Vol  I.,  with  244  large  wood  engravings. 

Vol  II.,  large  8vo..  with  250  wood  engravings. 

KIRBY  AND  SPENCE’S  ENTOMOLOGY.  1 large 
Svo.  vol..  with  plates,  plain  or  colored. 

MULLER’S  PHYSICS  AND  METEOROLOGY.  I 
vol.  large  Svo  , 2 colored  plates,  and  551)  wood-cuts. 
MILLWRIGHT’S  AND  MILLER’S  GUIDE.  By 
Oliver  Evans.  In  one  vol.  Svo. , sheep,  many  plate.®, 
MATTEUCCl  ON  PHYSICAL  PHENOMENA  OF 
LIVING  BEINGS.  1 vol  royal  12mo.,  ex.  cl.,  cuts. 
SOMERVILLE’S  PHYSICAL  GEOGRAPHY. 

New  edition.  1 large  vol.  royal  I2mo..  extra  cloth. 
SCH0EDL1:R  and  MEDLOCK’S  book  of  na- 
TURR  With  Additions  and  Improvements.  In 
one  thick  volume,  crown  8vo.,  with  over  G79  illus- 
trations. 

WEISBACII’S  PRINCIPLES  OF  THE  MECHA- 
NICS OF  MACHINERY  AND  ENGINEERINiL 
2 large  octavo  volumes,  extra  cloth,  900  beautiful 
wood  engravings. 

AL  WORKS. 

tics,  Hydraulics,  Pneumatics,  Sound,  and  Optics.  ' 
1 very  large  vol.,  royal  12mo.,  sheep,  424  cuts. 
Second  Course, containing  Heat,  PJleciriciiy,  Mag- 
netism, and  Galvanism.  1 vol.  royal  12mo., sheep,  !i 
250  cuts.  I 

Third  Course,  containing  Astronomy  and  Meleo-  | 
rology.  1 vol.  roy.  P2mo.. many  cuts.  (Just  ready.)  i 
MULLER'S  PHYSICS  AND  METEOROLOGY\  I 
vol.  8vo..  over  500  beautiful  cuts  and  two  colored  ■ 
plates,  extra  cloth.  i 

NATIONAL  SCHOOL  MANUAL.  4 parts.  12mo. 
SOMERVILLES  PHYSICAL  GEOGRAPHY.  3d  j; 
and  enlarged  edition,  with  American  notes.  1 large  j; 
vol.  royal  12mo  , extra  cloth.  ! 

SHAW'S  OUTLINES  OF  ENGLISH  LITERA-  ' 
ri’URE.  2d  edition.  With  Sketch  of  American 
Literature.  By  Tuckerman.  1 vol.  royal  12mo.,  j; 
extra  cloth.  | 

SCHOKDLER  AND  MEDLOCK’S  BOOK  OF  NA- 
TURE. Edited  and  revised  1 large  vol.,  crosvn  l 
8vo.,  with  079  wood  cuts.  (Now  ready.)  [ 

SCHMITZ  AND  ZUMPT’S  CJ.ASSICAL  SERIES  | 

FOR  SCHOOLS.  In  neat  royal  18mo.  volsume,  as 
follows : — 

KALTSCHMIDT’S  LATIN  DICTIONARY. 

Complete, handsome  embossed  leather. 
SCHMITZ'S  ELEMENTARY  LATIN  GRAM- 
MAR AND  EXERCISES. 

SCHMITZS  ADVANCED  LATIN  GRAM-  i 
MAR.  I 

ADVANCEDLATIN  EXERCISE  BOOK,  with  ' 
Selections  for  Reading.  (Just  Ready.) 

Cil^SAR.  extra  cloth,  with  a Map. 

SALLUST,  extra  cloth,  with  a Map. 

VIRGIL,  extra  cloth. 

OVID,  extra  cloth. 

HORACE,  extra  cloth. 

LIVY,  extra  cloth,  two  colored  Maps. 

CICERO,  extra  cloth.  , 

QUIN'TUS  CURTIUS,  extra  cloth,  with  a Map.  I 

CORNELIUS  NEPOS,  now  ready,  extra  cloth. 

OTHER  WORKS  OF  THE  SERIES  PREPARING. 

WHITE’S  UNIVERSAL  HISTORY.  For  Schools. 

■ 1 vol.  12n}0  ' 
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